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Sir: 

This is an appeal from an Office Action dated December 
1, 2004 in which claims 18 to 37 were finally rejected. 

REAL PARTY IN INTEREST 
Seagate Technology LLC, a corporation organized under 
the laws of the state of Delaware, and having offices at 920 Disc 
Drive, has acquired the entire right, title and interest in and to 
the invention, the application, and any and all patents to be 
obtained therefor, as set forth in the Assignment filed with the 
patent application and recorded on Reel 011684, frame 0375. 

RELATED APPEALS AND INTERFERENCES 
There are no known related appeals or interferences 
which will directly affect or be directly affected by or have a 
bearing on the Board's decision in this appeal. 

STATUS OF THE CLAIMS 

I. 

1-37 

II 

1-17 



Total number of claims in the application 

Claims in the application are: 
Status of all the claims. 
A. Claims cancelled: 
05/03/2005 AyONDAFl 00000022 09823079 
01 FC:1402 500.00 OP 
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B. Claims withdrawn but not cancelled: 

C. Claims pending: 18-37 

D. Claims allowed: 

E. Claims rejected: 18-37 

F. Claims Objected to: 
III. Claims on appeal 

The claims on appeal are: 18-37 
STATUS OF AMENDMENTS 
An Amendment After Final was filed subsequent to the 
final rejection. A copy of this Amendment is included as Appendix 
B. 

SUMMARY OF CLAIMED SUBJECT MATTER 

In general, the present invention relates to a power 
testing system that is capable of testing the design of electronic 
devices by supplying various voltage disturbances, sequences and 
interruptions to the electronic device. 

Some electronic devices (such as disc storage devices) 
are designed to operate at nominal voltages . Unexpected 
disturbances often occur in these nominal voltages during the 
lifetime of the device. The severity and frequency of such 
disturbances are highly random and can vary based upon a computer 
power supply capability, local utility quality, climate, operating 
environment, and other numerous factors. Design of circuitry, for 
disc storage products, for example, must provide a certain amount 
of immunity to these disturbances for the products to survive and 
provide useful service throughout their life. (Page 1, first 
paragraph of the Background of the Invention section.) 

The present invention provides a method and electronic 
device power testing apparatus 100 (FIG. 1) in which a nominal 
voltage is applied to electronic components and disturbances are 
introduced into this nominal voltage to simulate the occurrence of 
such real world disturbances. Power tester apparatus 100 is 
capable of testing an electronic device that is configured to 
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operate using a constant power supply voltage at a nominal power 
supply voltage. Power tester apparatus 100 includes a power 
source 107 (FIG. 1) that supplies the constant power supply 
voltage at the nominal power supply voltage of the electronic 
device 105 (FIG. 1) . A connector 111 (FIG. 1) is coupled to the 
power source. The connector 111 is adapted to connect the constant 
power supply voltage to a power supply input on the electronic 
device 105. Also included, is circuitry (multifunction I/O board 
103, variable low disturbance switch 109, etc., shown in FIG. 1) 
configured to introduce disturbances into the constant power 
supply voltage applied to the electronic device 105. A disturbance 
simulates an unexpected change in the nominal power supply 
voltage. The disturbances introduced into the constant power 
supply voltage applied to the electronic device 105 are 
controllable. (Page 4 of the specification.) 

DESCRIPTION OF REFERENCES RELIED ON BY THE EXAMINER 

Yamamoto, U.S. Pub. No. 2002/0050813 (See Appendix C) , 
relates to a burn- in test method for a semiconductor chip and 
burn- in apparatus therefor. A burn- in test is performed by 
imposing current stress to every internal circuit by supplying the 
internal circuits of a semiconductor chip with a pulse voltage 
that varies from zero Volts to a burn- in voltage. 

Sakamoto, U.S. Patent No. 5,353,254 (See Appendix C) , 
relates to a standardized system for testing semiconductor 
devices, which may have many different types of pin counts and 
configurations. Each semiconductor device includes standardized 
test circuitry. The necessary pins to operate the test circuitry 
are included in a standardized position on the semiconductor 
devices relative to the positioning of the semiconductor devices 
in the test apparatus. Thus a single test apparatus may be 
utilized to test semiconductor devices having a wide range of pin 
configurations . 

Lee et al . , U.S. Patent No. 5,949,671 (See Appendix C) , 
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relates, in general, to power conversion, and more specifically to 
a DC power supply that may be configured to provide alternative 
output voltages and a method of operating a DC power supply to 
provide alternative output voltages. 

Lee et al., U.S. Patent No. 4,764,652 (See Appendix C) , 
relates, in general, to a power control device for a high- 
frequency induced heating cooker, and more particularly to a 
current control device designed to supply a constant electric 
power to a work coil of the high-frequency induced heating cooker 
regardless of any change in the input current and voltage. 

GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 18-37 contain subject matter which was 
not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor (s), 
at the time the application was filed, had possession of the 
claimed invention. 

Whether claims 18-20, 27-30 and 37 are not anticipated 
by Yamamoto. 

Whether claims 21 and 31 are non-obvious in view of 
Yamamoto and Sakamoto. 

Whether claims 22, 23, 32 and 33 are non-obvious in 
view of Yamamoto and Lee et al . ('671) . 

Whether claims 24-26 and 34-3 6 are non-obvious in view 
of Yamamoto and Lee et al . ( ! 652). 

ARGUMENT 

I. Rejection of claims under 35 U.S.C. §112 

In the final Office Action dated December 1, 2004, 
claims 18-37 were rejected under 35 U.S.C. §112, first paragraph, 
as containing subject matter which was not described in the 
specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor (s), at the time the 
application was filed, had possession of the claimed invention. 
Specifically, the Examiner noted that the language in claims 18 
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and 28, related to making a "random" disturbance in the nominal 
power supply, is not described in the specification. 

In an Amendment After final (Appendix B) , which was 
filed on February 1, 2005, claims 18 and 28 were amended to 
remove the language related to making a "random" disturbance in 
the nominal power supply. However, in an Advisory Action, which 
was mailed on March 1, 2005, the Examiner indicated that the 
proposed amendments to claims 18 and 2 8 would not be entered 
because they raise new issues that would require further 
consideration and/or search. Further, in the Advisory Action, the 
Examiner noted that the proposed Amendments broaden independent 
claims 18 and 28. 

Appellants respectfully point out that if, as indicated 
by the Examiner, "random" disturbance is not contained in the 
specification, then it is not a part of the invention. Therefore, 
removal of this language (which the Examiner suggests is not a 
part of the invention) from claims 18 and 28 would not constitute 
broadening the scope of the claimed invention as suggested by the 
Examiner in the Advisory Action. Since the statements in the 
final Office Action contradict the statements in the Advisory 
Action, the §112 rejection is either incorrect or should result 
in the entry of the Amendment After Final and subsequent 
withdrawal of the rejection. 

II . Rejection of claims under 35 U.S.C. §102 (e) 

In section 1 of the Office Action, the Examiner 
rejected claims 18-20, 27-30 and 37 under 35 U.S.C. §102 (e) based 
upon Yamamoto. 

A claim is anticipated only if each and every element 
as set forth in the claim is found, . . . , in a single prior art 
reference. Verdegaal Bros. V. Union Oil Co. of California , 814 
F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987); M.P.E.P. 
§2131. The identical invention must be shown in as complete 
detail as is contained in the . . . claim. Richardson v. Suzuki 
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Motor Co. , 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 
1989) ; M.P.E.P. §2131. 

The above requirements for anticipation are not met in 
the rejection of claims 18-20, 27-30 and 37 under 35 U.S.C. 
§102 (e) , based upon Yamamoto, provided by the Examiner. 

A. Argument for claim 18 

Independent claim 18 states that the electronic device 
under test is configured to operate using a constant voltage at a 
nominal power supply voltage. A power source supplies the constant 
power supply voltage at the nominal power supply voltage. 

As noted earlier, some circuitry is designed to operate 
at nominal voltages. The present invention introduces 
disturbances which simulate unexpected deviations from these 
nominal voltages. As mentioned above, the severity and frequency 
of such disturbances are highly random and can vary based upon a 
computer power supply capability, local utility quality, climate, 
operating environment, and other numerous factors. Design of 
circuitry, such as for disc storage products, must provide a 
certain amount of immunity to these disturbances for the products 
to survive and provide useful service throughout their life. The 
present invention provides a method and electronic device power 
testing apparatus in which a nominal voltage is applied to 
electronic components and disturbances are introduced into this 
nominal voltage to simulate the occurrence of such real world 
disturbances . 

As noted above, independent claim 18 includes u a power 
source supplying the constant power supply voltage at the nominal 
power supply voltage of the electronic device." Yamamoto, which 
discloses a burn-in test method for a semiconductor chip and 
burn- in test apparatus therefor, does describe applying various 
voltage levels. However, the Yamamoto reference does not discuss 
application (using a power source) of the nominal supply voltage 
for the circuitry which is being tested. Therefore, the Yamamoto 
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reference does not satisfy the requirement for anticipation of a 
claim set forth in Richardson , with regard to claim 18. 

Further, claims 18 includes "circuitry configured to 
introduce disturbances into the power supply voltage 
configured to simulate an unexpected change in the nominal supply 
voltage." As discussed in the instant application, unexpected or 
random voltage disturbances can shorten the life expectancy of 
electronic devices. Yamamoto shows the application of periodic 
(non-random) pulses to semiconductor memory circuitry. However, 
the Yamamoto reference does not discuss unexpected changes in a 
nominal power supply voltage. 

For the above reasons, it is clear that the rejection 
of claim 18 based upon Yamamoto does not meet the earlier listed 
requirements for anticipation. 

B. Argument for claim 28 

Independent claim 28, which is directed to a method for 
testing an electronic device of the type which is powered by a 
constant power supply voltage at a nominal power supply voltage, 
includes elements that are substantially similar to the above- 
noted elements of claim 18. Thus, for the reasons stated above, 
the elements of claim 28 are not described in Yamamoto. Therefore, 
the Yamamoto reference does not satisfy the requirements for 
anticipation of a claim set forth in Richardson , with regard to 
claim 28. 

C. Argument for dependent claims 19-20, 27, 29-30 and 37 

Claims 19-20, 27, 29-30 and 37 are dependent claims 
that ultimately depend for independent claims 18 or 28, which are 
both believed to be patentable over the prior art of record for 
the reasons discussed above. Further, the dependent claims set 
forth numerous elements not shown or suggested in the Yamamoto 
reference. For example, dependent claim 27 includes "the 
disturbance comprises a voltage sequence applied during powering 
up of the electronic device.' 7 The final Office Action suggests 
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that the Abstract of Yamamoto shows this element. However, the 
Abstract of Yamamoto, which briefly lists features of a burn-in 
test method and apparatus for a semiconductor chip, includes 
nothing about a voltage sequence applied during "powering up" of 
the electronic device, as required by claim 27. Further, dependent 
claim elements such as "introducing unexpected variations in a 
nominal power supply voltage in which a rising pulse having a 
maximum voltage which is controllable" (claims 19 and 29) , "a low 
going pulse having a minimum voltage" (claims 20 and 30), etc., 
are also not disclosed in Yamamoto. 

In conclusion, claims 18-20, 27-30 and 37 have 
significant distinguishable features over Yamamoto and are 
therefore patentable. 

Ill . Rejection of claims under 35 U.S.C. §103 (a) 

In section 3 of the final Office Action, claims 21 and 
31 were rejected under 35 U.S.C. § 103 based upon Yamamoto in view 
of Sakamoto, claims 22, 23, 32 and 33 were rejected based upon 
Yamamoto in view of Lee et al . (*671), and claims 24-26 and 34-36 
were rejected based upon Yamamoto in view of Lee et al . ('652) . 

To establish a prima facie case of obviousness, three 
basic criteria must be met. First, there must be some suggestion 
or motivation either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, 
to modify the reference or to combine reference teachings. Second, 
there must be a reasonable expectation of success. Finally, the 
prior art reference (or references when combined) must teach or 
suggest all of the claim limitations . In re Vaeck , 20 U.S. P. Q. 2d 
1438 (Fed. Cir. 1991); M.P.E.P. §2143. 

Under these criteria, the final Office Action fails to 
establish a prima facie case of obviousness of claims 21-26 and 
31-36 based on the cited prior art. 

Claims 21-26 ultimately depend from independent claim 
18 and claims 31-36 ultimately depend from independent claim 28. 
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For reasons included above, the earlier-noted elements of 
independent claims 1 and 18 and not disclosed in the Yamamoto 
reference. The remaining references (Sakamoto, Lee et al . ('671) 
and Lee et al . ( ! 652)) do not overcome the deficiencies of the 
Yamamoto reference. As such, dependent claims 21-26 and 31-36 are 
not obvious over the cited art . 

Further, Lee et al . ('671), which discloses a power 
supply with re-configurable outputs for different output voltages, 
and Lee et al . ('652), which discloses a power control device for 
a high-frequency induced heating cooker, are unrelated to power 
testing of electronic devices. 

In conclusion, since none of the reference taken alone 
or in combination teach or suggest the claimed invention, the 
Examiner has failed to support a prima facie conclusion of 
obviousness (by not satisfying the third criterion for a prima 
facie conclusion of obviousness set forth in Vaeck) with regard to 
the pending claims. Furthermore, the Examiner provided no 
evidentiary basis for modifying the cited references to arrive at 
the claimed invention. Therefore, claims 21-26 and 31-36 are 
allowable . 
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CQNCLUSIQN 

For the reasons discussed above, Appellants 
respectfully submit that independent claims 18 and 28 are 
patentable over the prior art of record. Also, Appellants 
respectfully submit that claims 19-27 and 29-37 are allowable as 
well at least by virtue of their dependency from allowable 
independent claims 18 and 28 , respectively. Thus, Appellants 
respectfully request that the Board reverse the Examiner and find 
all pending claims allowable. 



Respectfully submitted, 
WESTMAN, CHAMPLIN & KELLY, P. A. 



By: 




Alan G. Re§o, Reg. No. 45,956 
Suite 1600 - International Centre 
900 Second Avenue South 
Minneapolis, Minnesota 55402-3319 
Phone: (612) 334-3222 Fax: (612) 334-3312 
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Claims 1-17 (canceled) . 

18. A power tester apparatus for testing an electronic device, 
the device configured to operate using a constant power supply 
voltage at a nominal power supply voltage, the apparatus 
comprising : 

a power source supplying the constant power supply voltage 
at the nominal power supply voltage of the electronic 
device ; 

a connector coupled to the power source, the connector 
adapted to connect the constant power supply voltage to 
a power supply input on the electronic device; 

circuitry configured to introduce disturbances into the 
constant power supply voltage applied to the electronic 
device, a disturbance configured to simulate an 
unexpected change in the nominal power supply voltage; 

wherein the disturbances introduced into the constant power 
supply voltage applied to the electronic device are 
controllable . 

19. The apparatus of claim 18 wherein the disturbance is a 
rising pulse having a maximum voltage which is controllable. 

20. The apparatus of claim 18 wherein the disturbance is a low- 
going pulse having a minimum voltage being less than the voltage. 

21. The apparatus of claim 18 wherein the constant power supply 
voltage is selected from the group of voltages consisting of +5 
VDC and +12 VDC. 



22 . The apparatus of claim 18 further comprising an additional 
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power source supplying an additional voltage wherein the 
additional power source is adapted to connect the additional 
voltage to an additional connector. 

23. The apparatus of claim 22 wherein the additional voltage is 
+ 24 VDC. 

24. The apparatus of claim 18 including a manually operated user 
interface used to control the disturbances. 

25. The apparatus of claim 18 wherein the disturbance is at 
least one pulse having a duration and a magnitude which are 
controllable . 

26. The apparatus of claim 18 wherein the disturbance is a 
plurality of pulses and a frequency and a number of pulses in the 
plurality of pulses are controllable. 

27. The apparatus of claim 18 wherein the disturbance comprises 
a voltage sequence applied during powering up of the electronic 
device . 

28. A method for testing an electronic device of the type which 
is powered by a constant power supply voltage at a nominal power 
supply voltage, the method comprising: 

supplying the constant power supply voltage at the nominal 
power supply voltage of the device from a voltage 
source; 

coupling the constant power supply voltage to a connector, 
the connector adapted to connect the constant power 
supply voltage to a power supply input of the 
electronic device; 

introducing a disturbance into the constant power supply 
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voltage applied to the power supply input of the 
electronic device; and 
controlling the disturbance introduced into the constant 
power supply voltage applied to the power supply to 
simulate an unexpected change in the nominal power 
supply voltage. 

29. The method of claim 28 wherein the disturbance is a rising 
pulse having a maximum voltage which is controllable. 

30. The method of claim 28 wherein the disturbance is a low- 
going pulse voltage which is controllable. 

31. The method of claim 28 wherein the nominal voltage is 
selected from the group of voltages consisting of +5 VDC and +12 
VDC. 

32. The method of claim 28 further comprising: 

supplying an additional voltage from an additional power 
source, the additional power source adapted to connect 
the additional voltage to an additional connector. 

33. The method of claim 32 wherein the additional voltage is + 
24 VDC. 

34. The method of claim 28 including receiving control 
parameters from the user interface. 

35. The method of claim 28 wherein the disturbance is a pulse 
having a controllable duration and a controllable magnitude. 

36. The method of claim 28 wherein the disturbance is a 
plurality of pulses and a number of the plurality of pulses are 
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controllable . 

37. The method of claim 28 further including providing a 0 VDC 
voltage for a preselected duration of time after the voltage is 
coupled to the connector. 
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Appendix B 

Amendment After final filed on February 1, 2 005 
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Appendix C 

Yamamoto, U.S. Pub No. 2002/0050813, May 2002 
Sakamoto, U.S. Patent No. 5,353,254, October 1994 
Lee et al . , U.S. Patent No. 5,949,671, September 1999 
Lee et al . , U.S. Patent No. 4,764,652, August 1988 
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Verdegaal Bros. V. Union Oil Co. of California , 2 U.S.P.Q.2d 
1051, 1053 (Fed. Cir. 1987) . 

Richardson v. Suzuki Motor Co. , 9 U.S.P.Q.2d 1913, 1920 (Fed. 
Cir. 1989) . 

In re Vaeck, 20 U.S.P.Q.2d 1438 (Fed. Cir. 1991). 
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Mail Stop AF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



I HEREBY CERTIFY THAT THIS PAPER IS BEING 
SENT BY U.S. MAIL, FIRST CLASS, TO THE 
COMMISSIONER FOR PATENTS, P.O. BOX 1450, 
ALEXANDRIA, VA 22313J450.THIS 

h 




This is in response to the Office Action mailed on 
December 1, 2004. Please amend the above -identified application 
as follows. 
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AMENDMENT TO THE CLAIMS 
Claims 1-17 (canceled) . 

18. (currently amended) A power tester apparatus for testing an 
electronic device, the device configured to operate using a 
constant power supply voltage at a nominal power supply voltage, 
the apparatus comprising: 

a power source supplying the constant power supply voltage 
at the nominal power supply voltage of the electronic device;. 

a connector coupled to the power source, the connector 
adapted to connect the constant power supply voltage to 
a power supply input on the electronic device; 
circuitry configured to introduce disturbances into the 
constant power supply voltage applied to the electronic 
device, a disturbance configured to simulate an 
unexpected and random change in the nominal power supply 
voltage; 

wherein the disturbances introduced into the constant power 
supply voltage applied to the electronic device are 
controllable. 

19. (previously presented) The apparatus of claim' 18 wherein 
the disturbance is a rising pulse having a maximum voltage which 
is controllable. 

20. (previously presented) The apparatus of claim 18 wherein 
the disturbance is a low-going pulse having a minimum voltage 
being less than the voltage . 

21. (previously presented) The apparatus of claim 18 wherein 
the ' constant power supply voltage is selected from the group of 
voltages consisting of +5 VDC and +12 VDC. 
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22 . (previously presented) The apparatus of claim 18 further 
comprising an additional ' power source supplying an additional' 
voltage wherein the additional power source is adapted to connect 
the additional voltage to an additional connector. 

23 . (previously presented) The apparatus of claim 22 wherein 
the additional voltage is + 24 VDC. 

24. (previously presented) The apparatus of claim 18 including 
a manually operated user interface used to control the 
disturbances. 

25. (previously presented) The apparatus of claim 18 wherein 
the disturbance is. at least one pulse having a duration and a 
magnitude which are controllable. 

26. (previously presented) . The apparatus of claim 18 wherein 
the disturbance is a plurality of pulses and a frequency and a 
number of pulses in the plurality of pulses are controllable. 

27. (previously presented) The apparatus of claim 18 wherein 
the disturbance comprises a voltage sequence applied during 
powering up of the electronic device. 

28. (currently amended) A method for testing an electronic 
device of the type which is powered by a constant power supply 
voltage at a nominal power supply voltage, the method comprising: 

supplying the constant power supply voltage at the nominal 
power supply voltage of the device from a voltage 
source ; 

coupling 'the constant power supply voltage to a' connector, 
the connector adapted to connect the constant power 
supply voltage to . a power supply input of the 
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electronic device; 

introducing a disturbance into the constant power supply- 
voltage applied to the power supply input of the 
electronic- device; and 

controlling the disturbance introduced into the constant 
power supply voltage applied to the power supply to 
-simulate an unexpected and random change in the nominal 
power supply voltage. 

29. (previously presented) The method of claim 28 wherein the 
disturbance is a rising pulse having a maximum voltage which is 
controllable. 

30. (previously presented) The method of claim 28 wherein . the 
disturbance is a low-going pulse voltage which is controllable. 

31. (previously presented) The method of claim 28 wherein the 
nominal voltage is selected from the group of voltages consisting 
of +5 VDC and +12 VDC. 

32. (previously presented) The method of claim 28 further 
comprising: 

supplying an additional voltage from, an additional power 
source, the additional power source adapted to connect 
the additional voltage to an additional connector. 

33. (previously presented) The method of claim 32 wherein the 
additional voltage is + 24 VDC. 

34. (previously presented) The method of claim 2 8 including 
receiving control parameters from the user interface. 



35. (previously presented) 



The method of claim 28 wherein the 
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disturbance is a pulse having a • controllable duration and a 
controllable magnitude. 

36. (previously presented) The method of claim 28 wherein the 
disturbance is a plurality of pulses and a number of the 
plurality of pulses are controllable. 



37. (previously presented) The method of claim 2 8 further 
including providing a 0 VDC voltage for a preselected duration of 
time after the voltage is coupled to the connector. 
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REMARKS 

' This is in response to the Office Action of December 1, 
2004. With ■ this response, claims 18 and 28 are amended and all 
'pending claims are presented for reconsideration and favorable 
action. 

In the Examiner f s Response No. 1, the Examiner stated that 
the "features upon which Applicant relies . . . are not recited in 
the rejected claim (s)." It is believed that the independent claims 
are patentably distinct from the cited reference because they 
include, for example, "a power source supplying the constant power 
supply voltage at the nominal power supply voltage of the 
electronic device" and, "circuitry configured to introduce 
disturbances into the power supply voltage . . . configured to 
simulate an unexpected change in the nominal supply voltage." As 
stated in the prior Amendment, "The Yamamoto reference does not 
appear to discuss application of a nominal supply voltage as set 
forth in the pending claims. Further still, the Yamamoto reference 
does not appear to discuss introduction of a disturbance 
configured to simulate an unexpected change in the nominal power 
supply voltage." For these reasons, it is believed that the 
rejections to the claims can be withdrawn. 

Further, in the Examiner's Response No. 2, the Examiner is 
objecting to the wording related to "random." That language has 
been deleted from the claims. In that light, it is noted that the 
Yamamoto , reference does not include .the. introduction of 
disturbances which are "configured to simulate an unexpected 
change in the nominal power supply voltage." Thus, it is believed 
that the rejections may be withdrawn. In connection with the 
dependent claims, it is noted in the- Examiner ! s Response No. 3, 
the Examiner again raised objections related to the use of the 
"random" language introduced into the claims with the last 
Amendment. As discussed above, that language has been deleted. It 
is believed that Applicant's remarks previously set forth related 



to the dependent claims remain applicable. The dependent claims 
include introducing unexpected variations in a nominal power 
supply voltage in which a' rising pulse having a maximum voltage 
which is controllable, a low going pulse having a minimum voltage, 
constant power supply voltages at 5 and 12 volts DC, connection 
through an additional voltage connector, the additional voltage 
connector 24 volts DC, a manually operated user interface to 
control the disturbances, at least one pulse having a duration and 
magnitude which are controllable, a frequency of pulses which is 
controllable or a power up sequence which is controllable. Thus, 
it is believed that these dependent claims, when read together 
with the independent claims, are also patentably distinct from the 
reference . 

In view of the above amendments and remarks, it is 
believed that the present ■ application is in condition for 
allowance. Consideration and favorable action are respectfully 
requested. 

The Director is authorized to charge any fee deficiency 
required by this paper or credit any overpayment to Deposit 
Account No. 23-1123. 

Respectfully submitted, 
WESTMAN, CHAMPLIN & KELLY, P. A. 
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ABSTRACT 



Dec. 7, 1998 (JP) 10-346829 



A burn-in test method and apparatus and a semiconductor 
chip to be used in a burn-in test method that allow current 
stress to be imposed on every circuit node by varying a 
power supply voltage in pulse form, and thereby enables an 
efficient burn-in test. A burn-in test is performed efficiently 
by imposing current stress to every internal circuit by 
supplying the internal circuits of a semiconductor chip with 
a pulse Vcc voltage that varies from 0 V to a burn-in voltage 
Vbi. The burn-in test time can further be shortened by 
varying the Vcc voltage in pulse form in a range from a 
voltage that is higher than or equal to the threshold voltage 
Vth to the burn-in voltage Vbi or by setting the pulse 
waveform of the Vcc voltage in such a manner that a 
high-voltage period T H is longer than a low-voltage period 
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BURN-IN TEST METHOD FOR A 
SEMICONDUCTOR CHIP AND BURN-IN TEST 
APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a burn-in test 
method for a semiconductor chip, a bum-in test apparatus, 
and a • semiconductor chip to be used in a burn-in test 
method. 

[0003] 2. Description of Related Art 

[0004] The burn-in test of a semiconductor chip is an 
accelerated life test for screening semiconductor chips hav- 
ing an initial failure or semiconductor chips that are out of 
the distribution range of a variation in the quality of manu- 
facture by applying, to semiconductor chips, higher voltage, 
higher temperature stress than in actual use conditions. 

[0005] In a conventional burn-in test method, first, after a 
wafer test, non-defective devices are subjected to assem- 
bling and rendered in a package -level state in which each 
device is sealed in a ceramic package or a plastic package. 
Then, a burn-in test is performed in such a manner that in a 
thermostatic chamber a number of chips are placed on a 
burn-in board and burn-in stress is imposed on those chips 
en bloc. There is another type of burn-in test method that is 
performed in a wafer-level state. In this burn-in test method, 
stress is imposed on non-defective devices in a wafer state, 
that is, before being subjected to assembling and sealed in a 
package. 

[0006] FIG. 11 shows a conventional burn-in test appa- 
ratus. In FIG. 11, reference numeral 1 denotes a burn-in 
apparatus having a signal input device 20 and a DC power 
supply device 21; 2, a prober; 3, a wafer to be mounted on 
a hot chuck (not shown) of the prober 2; 10, semiconductor 
chips formed on the wafer 3; 6, a probe card to be connected 
to the semiconductor chips 10; 4, a thermostatic chamber; 5, 
a burn-in circuit board provided in the thermostatic chamber 
4; and 7, power/signal lines that connect the burn-in appa- 
ratus 1 to the prober 2 and the burn-in circuit board 5. In this 
specification, the entire apparatus constituted of the burn-in 
apparatus 1, the prober 2, the thermostatic chamber 4, and 
the power/signal lines 7 is called a burn-in test apparatus. 

[0007] A wafer bum-in test is performed by supplying 
power supply voltages and a signal from the burn -in appa- 
ratus 1 to the semiconductor chips 10 on the wafer 3 via the 
power/signal lines 7 that are connected to the probe card 6. 
A package burn-in test is performed in such a manner that 
the semiconductor chips 10 are mounted on the burn-in 
circuit board 5 and power supply voltages and a signal are 
supplied via the power/signal lines 7. 

[0008] FIG. 12 is a circuit diagram of a DRAM memory 
cell circuit. As shown in FIG. 12, each DRAM memory cell 
is composed of a word line WL1 or the like, a bit line BL1 
or the like, a switching transistor Tl or the like, and a 
memory capacitor CI or the like. 

[0009] FIG. 13 is an example time chart showing wave- 
forms of bum-in stress to be imposed on the DRAM memory 
cell circuit of FIG. 12. As shown in FIG. 13, the potentials 
of the word lines WL1-WL4 are caused to rise one by one 



in order, whereby stress is imposed on the gate oxide films 
etc. of the switching transistors Tl etc. 

[0010] FIG. 14 is an example time chart showing wave- 
forms of burn-in stress for causing the potentials of the word 
lines WL1-WL4 to rise collectively to shorten the evaluation 
time of a wafer burn-in test. As shown in FIG. 14, the degree 
of acceleration of an accelerated life test can be made higher 
by increasing the memory cell selection ratio by increasing 
the number of switching transistors H etc. on which stress 
can be imposed. The selection ratio means the number of 
selected memory cells per unit time. 

[0011] However, random logic devices have a problem 
that because of a large memory cell selection ratio in an 
actual operation state, a high degree of acceleration is not 
expected even if the memory cell selection ratio is increased, 
unlike the case of memory devices such as the above- 
described memory cell circuit. 

[0012] In logic devices whose operation speeds are now 
being increased, it is necessary to reinforce screening of 
current -mode failures in addition to voltage-mode failures. 
Current stress is imposed in the form of a charge/discharge 
current when a signal changes from "H" to "L" or from "L" 
to "H." However, since burn-in test vectors are restricted in 
the kinds of input patterns and expected value patterns, it is 
difficult to perform a burn-in test by using a test pattern that 
enables a charge/discharge operation in every circuit. There- 
fore, in a burn-in test, a charge/discharge operation occurs 
only in part of the circuits and there are circuits on which 
current stress is not imposed. This results in a problem that 
the burn-in efficiency is not sufficiently high. 

SUMMARY OF THE INVENTION 

[0013] The present invention has been made to solve the 
above problems in the art, and an object of the invention is 
therefore to provide a burn-in test method and apparatus and 
a semiconductor chip to be used in a burn-in test method that 
allow current stress to be imposed on every circuit node by 
varying a power supply voltage in pulse form, and tfiereby 
enables an efficient burn-in test. 

[0014] According to a first aspect of the present invention, 
there is provided a burn-in test method for a semiconductor 
chip, comprising: a pulse voltage supplying step of supply- 
ing an inverter circuit in a semiconductor chip with a pulse 
voltage that is output from a pulsed power supply device and 
varies in a range from 0 V to a burn-in voltage; a charge/ 
discharge step of charging a load capacitor of an internal 
circuit of the semiconductor chip by using the pulse voltage 
if an input signal supplied to the semiconductor chip is at the 
burn-in voltage, and discharging the load capacitor by using 
the pulse voltage if the input signal is at 0 V; and a step of 
imposing current stress on the internal circuit by using a 
current generated in the charge/discharge step. 

[0015] According to a second aspect of the present inven- 
tion, there is provided a burn-in test apparatus comprising: 
a burn -in apparatus having a pulsed power supply device for 
supplying a pulse voltage that varies in pulse form in a range 
from 0 V to a burn-in voltage; and a semiconductor chip that 
is supplied with the pulse voltage from the pulsed power 
supply device, wherein the semiconductor chip has an 
internal circuit and a load capacitor in the internal circuit, the 
internal circuit being given current stress in such a manner 
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that a current is caused to flow through the internal circuit by 
charging the load capacitor when an input signal supplied to 
the semiconductor chip is at the burn-in voltage, and dis- 
charging the load capacitor when the input signal is at 0 V. 

[0016] According to a third aspect of the present inven- 
tion, there is provided a burn-in test apparatus comprising: 
a burn-in apparatus having: a plurality of DC power supply 
devices for supplying respective DC voltages; and a burn-in 
control signal generation device for generating a bum-in 
control signal to be used for selecting one of the DC power 
supply devices; and a semiconductor chip that is supplied 
with the DC voltages from the respective DC power supply 
devices, the semiconductor chip having: a plurality of pulsed 
power supply devices for supplying respective pulse volt- 
ages that vary in pulse form in a range from 0 V to a burn-in 
voltage; an addition section for generating a plurality of 
pulse supply voltages by adding the DC voltages to the pulse 
voltages, respectively; a selection circuit for selecting one of 
the pulse supply voltages generated by the addition section 
in accordance with the burn -in control signal; and an internal 
circuit including a load capacitor, wherein the internal 
circuit being given current stress in such a manner that a 
current is caused to flow through the internal circuit by 
charging the load capacitor by using the selected pulse 
supply voltage when an input signal supplied to the semi- 
conductor chip is at the burn-in voltage, and discharging the 
load capacitor by using the pulse supply voltage when the 
input signal is at 0 V 

[0017] According to a fourth aspect of the present inven- 
tion, there is provided a burn-in test method for a semicon- 
ductor chip, comprising: a DC voltage supplying step of 
supplying DC voltages that are output from a plurality of DC 
power supply devices, respectively; a pulse voltage supply- 
ing step of causing a plurality of pulsed power supply 
devices in the semiconductor chip to output respective pulse 
voltages that vary in a range from 0 V to a burn-in voltage; 
a step of generating a plurality of pulse supply voltages by 
adding the DC voltages to the pulse voltages, respectively; 
a step of selecting one of the pulse supply voltages in 
accordance with a control signal that is input to the semi- 
conductor chip; a charge/discharge step of charging a load 
capacitor of an internal circuit of the semiconductor chip by 
using the selected pulse supply voltage when an input signal 
supplied to the semiconductor chip is at the burn-in voltage, 
and discharging the load capacitor by using the pulse supply 
voltage when the input signal is at 0 V; and a step of 
imposing current stress on the internal circuit by using a 
current generated in the charge/discharge step. 

[0018] According to a fifth aspect of the present invention, 
there is provided a semiconductor chip to be used in a 
burn -in test method in which a pulse voltage that varies in 
pulse form in a range from 0 V to a burn-in voltage is 
supplied, the semiconductor chip having an internal circuit 
including a load capacitor, the internal circuit being given 
current stress in such a manner that a current is caused to 
flow through the internal circuit by charging the load capaci- 
tor when an input signal supplied to the semiconductor chip 
is at the burn-in voltage, and discharging the load capacitor 
when the input signal is at 0 V. 

[0019] According to a sixth aspect of the present inven- 
tion, there is provided a semiconductor chip to be used in a 
burn-in test method in which the semiconductor chip is 



supplied with respective DC voltages from a plurality of DC 
power supply devices, the semiconductor chip comprising: 
a plurality of pulsed power supply devices for supplying 
respective pulse voltages that vary in pulse form in a range 
from 0 V to a burn-in voltage; an addition section for 
generating a plurality of pulse supply voltages by adding the 
DC voltages to the pulse voltages, respectively; a selection 
circuit for selecting one of the pulse supply voltages gen- 
erated by the addition section in accordance with an input 
burn-in control signal; and an internal circuit having a load 
capacitor, the internal circuit being given current stress in 
such a manner that a current is caused to flow through the 
internal circuit by charging the load capacitor by using the 
selected pulse supply voltage if an input signal supplied to 
the semiconductor chip is at the burn-in voltage, and dis- 
charging the load capacitor by using the pulse supply voltage 
if the input signal is at 0 V. 

[0020] The above and other objects, effects, features and 
advantages of the present invention will become more 
apparent from the following description of the embodiments 
thereof taken in conjunction with the accompanying draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 shows a burn-in test apparatus according to 
a embodiment 1 of the invention. 

[0022] FIG. 2 is a time chart showing waveforms of 
power supply voltages and a signal that are supplied from 
the bum-in apparatus 1 of the embodiment 1. 

[0023] FIG. 3 schematically shows a semiconductor chip 
circuit to be used in the burn-in test apparatus of the 
embodiment 1. 

[0024] FIG. 4 is a time chart according to a embodiment 

3 of the invention. 

[0025] FIG. 5 is a time chart according to a embodiment 

4 of the invention. 

[0026] FIG. 6 shows a burn-in apparatus 60 according to 
a embodiment 5 of the invention. 

[0027] FIG. 7 is a time chart that is used in changing the 
internal state of each semiconductor chip 10 by causing the 
signal input device 62 to supply each semiconductor chip 10 
with a test pattern as an input signal. 

[0028] FIG. 8 is a time chart according to a embodiment 
7 of the invention. 

[0029] FIG. 9 schematically shows a semiconductor chip 
circuit according to an embodiment 8 of the invention. 

[0030] FIG. 10 shows a burn-in apparatus 100 for per- 
forming a burn-in test on the semiconductor chip 10 of FIG. 
9. 

[0031] FIG. 11 shows a conventional burn -in test appa- 
ratus. 

[0032] FIG. 12 is a circuit diagram of a DRAM memory 
cell circuit. 

[0033] FIG. 13 is an example time chart showing wave- 
forms of burn-in stress to be imposed on the DRAM memory 
cell circuit of FIG. 12. 
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[0034] FIG. 14 is an example time chart showing wave- 
forms of bum-in stress for causing the potentials of the word 
lines WL1-WL4 to rise collectively to shorten the evaluation 
time of a wafer bum-in test. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0035] Embodiments of the present invention will be 
described below with reference to the accompanying draw- 
ings. It is noted that the same reference symbols in the 
drawings denote the same or corresponding components. 

[0036] Embodiment 1 

[0037] FIG. 1 shows a burn-in test apparatus according to 
a embodiment 1 of the invention. In FIG. 1, reference 
numeral 1 denotes a burn-in apparatus having a pulsed 
power supply device 15; 2, a prober; 3, a wafer to be 
mounted on a hot chuck (not shown) of the prober 2; 10, 
semiconductor chips formed on the wafer 3; 6, a probe card 
that supplies power supply voltages and a signal to the 
semiconductor chips 10 on the wafer 3 from the burn-in 
apparatus 1 via power/signal lines 7; 4, a thermostatic 
chamber; and 5, a burn-in circuit board provided in the 
thermostatic chamber 4. Reference numeral 10 also denotes 
semiconductor chips provided on the burn-in circuit board 5. 

[0038] FIG. 2 is a time chart showing waveforms of 
power supply voltages and a signal that are supplied from 
the burn-in apparatus 1 of the embodiment 1. As shown in 
FIG. 2, a GND voltage is fixed at 0 V and an input signal 
is fixed at 0 V or a burn-in voltage Vbi. A Vcc voltage is a 
pulse voltage ranging from 0 V to the burn-in voltage Vbi. 

[0039] FIG. 3 schematically shows a semiconductor chip 
circuit to be used in the burn-in test apparatus of the 
embodiment 1. As shown in FIG. 3, power supply voltages 
and a signal are supplied, via a Vcc voltage pad 30, a GND 
voltage pad 32, and an input signal pad 31, respectively, to 
an inverter circuit 33 and internal circuits 34. Because the 
Vcc voltage is supplied in pulse form, a load capacitor 35 
that is constituted of a gate capacitance, a wiring capaci- 
tance, and a junction capacitance is charged (if the input 
signal is at Vbi) or discharged (if the input signal is at 0 V) 
at rises and falls of pulses, whereby a current flows through 
a wiring that constitutes each internal circuit 34. Since every 
internal circuit 34 is supplied with the Vcc voltage and the 
GND voltage, the supply of the pulse Vcc voltage allows 
current stress to be imposed on every internal circuit 34. This 
enables an efficient burn-in test. 

[0040] As described above, the embodiment 1 makes it 
possible to impose current stress to every internal circuit 34 
by supplying the internal circuits 34 with the pulse Vcc 
voltage ranging from 0 V to the bum-in voltage Vbi, and 
thereby enables an efficient burn-in test. 

[0041] Embodiment 2 

[0042] A burn-in test method according to a embodiment 
2 of the invention will be described below by using the 
burn-in apparatus 1 and the semiconductor chip circuit 36 of 
the embodiment 1 and the time chart of FIG. 2 showing the 
waveforms of the power supply voltages and the signal. 

[0043] The Vcc voltage is supplied from the pulsed power 
supply device 15 of the burn -in apparatus 1 to the semicon- 
ductor chip circuit 36 so as to be varied in pulse form. The 



input signal to the semiconductor chip circuit 36 is fixed at 
the burn-in voltage Vbi or 0 V and the GND voltage is fixed 
at 0 V. In the semiconductor chip circuit 36, the received 
pulse Vcc voltage is supplied to the internal circuits 34 via 
the inverter circuit 33. The inverter circuit 33 charges the 
load capacitor 35 of each internal circuit 34 if the input 
signal is at Vbi and discharges it if the input signal is at 0 V 
As a result, a current flows through the wiring that consti- 
tutes each internal circuit 34. Since every internal circuit 34 
is supplied with the Vcc voltage and the GND voltage, the 
supply of the pulse Vcc voltage allows current stress to be 
imposed on every internal circuit 34. This enables an effi- 
cient burn-in test. 

[0044] A wafer burn-in test can be performed in such a 
manner that power supply voltages and a signal are supplied 
from the burn-in apparatus 1 to the semiconductor chips 10 
on the wafer 3 via the power/signal lines 7 and the probe 
card 6. A package burn -in test can be performed in such a 
manner that the semiconductor chips 10 are mounted on the 
burn-in circuit board 5 and power supply voltages and a 
signal are supplied via the power/signal lines 7. 

[0045] As described above, the embodiment 2 makes it 
possible to impose current stress to every internal circuit 34 
by supplying the internal circuits 34 with the pulse Vcc 
voltage ranging from 0 V to the burn-in voltage Vbi, and 
thereby enables an efficient burn-in test. 

[0046] Embodiment 3 

[0047] FIG. 4 is a time chart according to a embodiment 

3 of the invention. As shown in FIG. 4, a burn-in test 
method according to the embodiment 3 is different from the 
burn-in test method of the embodiment 2 in that the Vcc 
voltage that is supplied from the pulsed power supply device 
15 of the burn-in apparatus 1 to the semiconductor chip 
circuit (i.e., the semiconductor chip 10) is a pulse voltage 
ranging from a voltage that is higher than or equal to the 
threshold voltage Vth of the switching transistor Tl or the 
like to a bum -in voltage Vbi. In the embodiment 2, a certain 
time is needed for every load capacitor 35 to be charged or 
discharged when the Vcc voltage falls. In contrast, where the 
Vcc voltage is higher than or equal to Vth as shown in FIG. 
4, the load capacitor 35 can be charged and discharged more 
easily. As a result, the frequency of the pulse voltage can be 
increased. Therefore, the current stress can be increased, 
which leads to increase in burn-in efficiency. 

[0048] As described above, the embodiment 3 makes it 
possible to charge and discharge the load capacitor 35 more 
easily by varying the Vcc input voltage in pulse form in a 
range from a voltage that is higher than or equal to the 
threshold voltage Vth of the switching transistor Tl or the 
like to the burn-in voltage Vbi. As a result, the frequency of 
the pulse voltage can be increased. Therefore, the current 
stress can be increased, which leads to increase in burn-in 
efficiency. 

[0049] Embodiment 4 

[0050] FIG. 5 is a time chart according to a embodiment 

4 of the invention. As shown in FIG. 5, a burn-in test 
method according to the embodiment 4 is different from the 
burn-in test method of the embodiment 3 in that the Vcc 
voltage that is supplied from the pulsed power supply device 
15 of the burn-in apparatus 1 to the semiconductor chip 
circuit (i.e., the semiconductor chip 10) is such that a 
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high-voltage period T H of the pulse Vcc voltage is set longer 
than a low-voltage period T L . The embodiment 4 is the same 
as the embodiment 3 in that the Vcc voltage is a pulse 
voltage ranging from a voltage that is higher than or equal 
to the threshold voltage Vth of the switching transistor Tl or 
thclike to a burn-in voltage Vbi. Charge/discharge current 
stress occurs only in transition periods of rises and falls of 
Vcc input pulses. Therefore, the voltage stress imposition 
time can be elongated by increasing the high- voltage period 
T H of Vcc input pulses. As a result, the efficiency of a 
voltage-stress burn-in test can be increased without lowering 
the efficiency of a current-stress bum-in test, whereby the 
burn-in test time can be shortened. 

[0051] As described above, the embodiment 4 makes it 
possible to elongate the voltage-stress imposition time by 
setting the high-voltage period T H of a Vcc input pulse 
waveform longer than the low-voltage period T L . As a result, 
the efficiency of a voltage -stress burn-in test can be 
increased without lowering the efficiency of a current-stress 
bum-in test, whereby the burn -in test time can be shortened. 

[0052] Embodiment 5 

[0053] FIG. 6 shows a burn-in apparatus 60 according to 
a embodiment 5 of the invention. As shown in FIG. 6, the 
bum-in apparatus 60 has a signal input device 62 that can 
supply a test pattern and a pulsed power supply device 64. 
In FIG. 6, the components that are given the same reference 
numerals as in FIG. 1 have the same functions as in FIG. 1 
and hence will not be described below. 

[0054] FIG. 7 is a time chart that is used in changing the 
internal state of each semiconductor chip 10 by causing the 
signal input device 62 to supply each semiconductor chip 10 
with a test pattern as an input signal. A circuit of each 
semiconductor chip 10 can be the same as the circuit 
described in the embodiment 1 (see FIG. 3). For memory 
devices, the test pattern may be a combination pattern of an 
address signal and a data signal of a DRAM memory cell 
circuit. For logic ICs, the test pattern may be a pattern for 
setting various functions. However, the test pattern of the 
invention is not limited to such patterns. Where no input 
signal is supplied, the states of internal circuits are fixed to 
certain states and hence there may occur a case that only the 
fixed circuits are charged and discharged. In contrast, stress 
can be imposed on every circuit by always changing the 
internal states, whereby the efficiency of a burn-in test can 
further be increased. 

[0055] As described above, the embodiment 5 makes it 
possible to impose stress to every circuit by changing the 
internal states of each semiconductor chip 10 by causing the 
signal input device 62 to supply the semiconductor chip 10 
with a test pattern as an input signal before the pulsed power 
supply device 64 supplies the semiconductor chip 10 with a 
pulse voltage. Therefore, the efficiency of a burn-in test can 
further be increased. 

[0056] Embodiment 6 

[0057] A burn-in test method according to a embodiment 
6 of the invention will be described below by using the 
burn-in apparatus 60 of the embodiment 1 and the time chart 
of FIG. 7 showing the waveforms of the power supply 
voltages and the signal. The semiconductor chip circuit of 
the embodiment 1 (see FIG. 3) is used as an example circuit 
of each semiconductor chip 10. 



[0058] A test pattern as an input signal is supplied from the 
signal input device 62 of the burn-in apparatus 60 to each 
semiconductor chip 10. For memory devices, the test pattern 
may be a combination pattern of an address signal and a data 
signal of a DRAM memory cell circuit. For logic ICs, the 
test pattern may be a pattern for setting various functions. 
However, the test pattern of the invention is not limited to 
such patterns. The internal states of each semiconductor chip 
10 supplied with the test pattern are changed in accordance 
with the test pattern. 

[0059] The Vcc voltage is supplied from the pulsed power 
supply device 64 of the burn-in apparatus 60 to each 
semiconductor chip 10 whose internal states have been 
changed, so as to be varied in pulse form in a range from a 
voltage that is higher than or equal to the threshold voltage 
Vth to the burn-in voltage Vbi. The GND voltage to the 
semiconductor chip 10 is fixed at 0 V. In the semiconductor 
chip circuit 36, the received pulse Vcc voltage is supplied to 
the internal circuits 34 via the inverter circuit 33. The 
inverter circuit 33 charges the load capacitor 35 of each 
internal circuit 34 if the input signal is at Vbi and discharges 
it if the input signal is at 0 V. As a result, a current flows 
through the wiring that constitutes each internal circuit 34. 
Since every internal circuit 34 is supplied with the GND 
voltage, the supply of the pulse Vcc voltage allows current 
stress to be imposed on every internal circuit 34. This 
enables an efficient burn-in test. 

[0060] As described above, the embodiment 6 makes it 
possible to impose stress to every circuit by changing the 
internal states of each semiconductor chip 10 by causing the 
signal input device 62 to supply the semiconductor chip 10 
with a test pattern as an input signal before the pulsed power 
supply device 64 supplies the semiconductor chip 10 with a 
pulse voltage. Therefore, the efficiency of a burn-in test can 
further be increased. 

[0061] Embodiment 7 

[0062] FIG. 8 is a time chart according to a embodiment 
7 of the invention. As shown in FIG. 8, a burn-in test 
method according to the embodiment 7 is different from the 
burn-in test method of the embodiment 6 in that the Vcc 
voltage that is supplied from the pulsed power supply device 
64 of the burn-in apparatus 60 to each semiconductor chip 
10 whose internal states have been changed in accordance 
with the test pattern is such that a high-voltage period T H of 
the pulse Vcc voltage is set longer than a low-voltage period 
T L . The voltage stress imposition time can be elongated by 
increasing the high -voltage period T H of Vcc input pulses. 
As a result, the voltage-stress imposition time can be elon- 
gated without lowering the efficiency of a current-stress 
burn-in test, whereby the efficiency of a voltage-stress 
burn -in test can be increased and the burn- in test time can be 
shortened. 

[0063] As described above, the embodiment 7 makes it 
possible to elongate the voltage -stress imposition time by 
modifying the embodiment 6 in such a manner that the 
high-voltage period T H of a Vcc input pulse waveform is set 
longer than the low-voltage period T L . As a result, the 
voltage stress imposition time can be elongated without 
lowering the efficiency of a current-stress burn-in test, 
whereby the efficiency of a voltage-stress burn -in test can be 
increased and the burn-in test time can further be shortened. 
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[0064] Embodiment 8 

[0065] FIG. 9 schematically shows a semiconductor chip 
circuit according to an embodiment 8 of the invention. As 
shown in FIG. 9, a semiconductor chip circuit 97 has two 
kinds of pulsed power supply devices 93 and 94, which are 
connected to a Vccl voltage pad 90 and a Vcc2 voltage pad 
91, respectively. A selection circuit 95 selects a Vccl voltage 
or a Vcc2 voltage in accordance with a control signal that is 
input via a control signal pad 92, and supplies a selected 
voltage to internal circuits 96 as a Vcc voltage. In ordinary 
use, one of Vccl and Vcc2 is supplied to the internal circuits 
96. Because the Vcc voltage is in pulse form, a load 
capacitor (not shown) that is constituted of a gate capaci- 
tance, a wiring capacitance, and a junction capacitance is 
charged (if the input signal is at Vbi) or discharged (if the 
input signal is at 0 V) at rises and falls of pulses, whereby 
a current flows through a wiring that constitute each internal 
circuit 96. Since every internal circuit 96 is supplied with the 
Vcc voltage and the GND voltage, the supply of the pulse 
Vcc voltage allows current stress to be imposed on every 
internal circuit 96. This enables an efficient burn-in test. 

[0066] FIG. 10 shows a bum -in apparatus 100 for per- 
forming a burn-in test on the semiconductor chip 10 of FIG. 
9. In FIG. 10, the components that are given the same 
reference numerals as in FIG. 1 have the same functions as 
in FIG. 1 and hence will not be described below. As shown 
in FIG. 10, the burn- in apparatus 100 has a bum-in control 
signal generation device (burn-in control signal genera- 
tor)102, a DC power supply device-1104, and a DC power 
supply device-2106, and supply a burn-in control signal and 
power supply voltages to the semiconductor chip 10. The 
bum-in control signal generation device 102 is connected to 
the control signal pad 92 shown in FIG. 9, and the DC power 
supply device-1104 and the DC power supply device-2106 
are connected to the Vccl voltage pad 90 and the Vcc2 
voltage pad 91 shown in FIG. 9, respectively. This configu- 
ration enables an inexpensive burn-in test with a small 
number of signals even it is a wafer-level test. The number 
of DC power supply devices shown in FIG. 10 is not limited 
to two and may be three or more. The number of power 
supply voltage pads shown in FIG. 9 varies depending on 
the number of DC power supply devices shown in FIG. 10. 

[0067] As described above, in the embodiment 8, the 
semiconductor chip circuit 97 used in a burn-in test method 
has plural kinds of pulsed power supply devices 93 and 94, 
a desired kind of power supply voltage is selected by using 
a control signal that is input via the control signal pad 92, 
and the selected power supply voltage can be supplied to the 
internal circuits 96 as Vcc. This enables an inexpensive 
burn-in test with a small number of signals even if it is a 
wafer-level test. 

[0068] Embodiment 9 

[0069] A burn-in test method according to a embodiment 
9 of the invention will be described below by using the 
burn-in apparatus 100 and the semiconductor chip circuit 97 
of the embodiment 8. 

[0070] The DC power supply device-1104 and the DC 
power supply device-2106 of the bum-in apparatus 100 
supply DC power supply voltages to the Vccl voltage pad 
90 and the Vcc2 voltage pad 91, respectively, of the semi- 
conductor chip circuit 97. The burn -in control signal gen- 



eration circuit 102 of the bum-in apparatus 100 supplies a 
control signal to the selection circuit 95 of the semiconduc- 
tor chip circuit 97. The two kinds of DC power supply 
voltages that are supplied to the Vccl voltage pad 90 and the 
Vcc2 voltage pad 91 are added to pulse power supply 
voltages that are output from the two kinds of pulsed power 
supply devices 93 and 94 provided in the semiconductor 
chip circuit 97, respectively. One of resulting two kinds of 
DC-added pulse voltages is selected in accordance with a 
control signal that is supplied to the selection circuit 95, and 
then supplied to the internal circuits 96 as a power supply 
voltage Vcc. Since every internal circuit 96 is supplied with 
the Vcc voltage and the GND voltage, the supply of the 
pulse Vcc voltage allows current stress to be imposed on 
every internal circuit 96. This enables an efficient burn-in 
test. 

[0071] The number of DC power supply devices shown in 
FIG. 10 is not limited to two and may be three or more. The 
number of power supply voltage pads shown in FIG. 9 
varies depending on the number of DC power supply 
devices shown in FIG. 10. 

[0072] As described above, in the embodiment 9, the 
semiconductor chip circuit 97 used in a burn -in test method 
has plural kinds of pulsed power supply devices 93 and 94, 
a desired kind of power supply voltage is selected by using 
a control signal that is input via the control signal pad 92, 
and the selected power supply voltage can be supplied to the 
internal circuits 96 as Vcc. This enables an inexpensive 
burn-in test with a small number of signals even if it is a 
wafer-level test. 

[0073] Embodiment 10 

[0074] A bum-in test apparatus according to a 10th 
embodiment is different from the burn-in test apparatus of 
the first or embodiment 8 in that the Vcc voltage or the Vccl 
voltage and the like that are supplied from the pulsed power 
supply device 15 of the burn-in apparatus 1 or the pulsed 
power supply device 93 and the like in the semiconductor 
chip circuit 97 are a pulse voltage ranging from a voltage 
that is higher than or equal to the threshold voltage Vth of 
the switching transistor Tl or the like to a bum-in voltage 
Vbi (see FIG. 4). The application of the Vcc voltage or the 
like that is higher than or equal to Vth allows the load 
capacitor 35 or the like to be charged and discharged more 
easily. As a result, the frequency of the pulse voltage can be 
increased. Therefore, the current stress can be increased, 
which leads to increase in burn-in efficiency. 

[0075] As described above, the embodiment 10 makes it 
possible to charge and discharge the load capacitor 35 or the 
like more easily by varying the Vcc voltage in pulse form in 
a range from a voltage that is higher than or equal to the 
threshold voltage Vth of the switching transistors Tl or the 
like to the bum-in voltage Vbi. As a result, the frequency of 
the pulse voltage can be increased. Therefore, the current 
stress can be increased, which leads to increase in burn -in 
efficiency. 

[0076] Embodiment 11 

[0077] A burn-in test apparatus according to an 11th 
embodiment is different from the burn-in test apparatus of 
the 10th embodiment in that the Vcc voltage or the Vccl 
voltage and the like that are supplied from the pulsed power 
supply device 15 of the burn -in apparatus 1 or the pulsed 
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power supply device 93 and the like in the semiconductor 
chip circuit 97 are such that a high-voltage period T H of the 
pulse Vcc voltage or the like is set longer than a low-voltage 
period T L . Charge/discharge current stress occurs only in 
transition periods of rises and falls of Vcc input pulses. 
Therefore, the voltage stress imposition time can be elon- 
gated by increasing the high-voltage period T H of Vcc input 
pulses. As a result, the efficiency of a voltage-stress burn-in 
test can be increased without lowering the efficiency of a 
current-stress bum-in test, whereby the burn-in test time can 
be shortened. 

[0078] As described above, the 11th embodiment makes it 
possible to elongate the voltage-stress imposition time by 
setting the high-voltage period T H of a Vcc input pulse 
waveform longer than the low- voltage period T L . As a result, 
the efficiency of a voltage-stress burn-in test can be 
increased without lowering the efficiency of a current-stress 
bum-in test, whereby the burn-in test time can be shortened. 

[0079] As described above, the invention provides a bum- 
in test method and apparatus and a semiconductor chip to be 
used in a bum-in test method that allow current stress to be 
imposed on every circuit node by varying a power supply 
voltage in pulse form, and thereby enables an efficient 
burn-in test. 

[0080] In the bum-in test method, in the pulse voltage 
supplying step, the pulse voltage may be varied in a range 
from a voltage that is higher than or equal to a threshold 
voltage of the semiconductor chip to the burn- in voltage. 

[0081] In the bum-in test method, in the pulse voltage 
supplying step, the pulse voltage may have a pulse wave- 
form in which a high-voltage period is longer than a low- 
voltage period. 

[0082] Here, the bum-in test method may further com- 
prise, prior to the pulse voltage supplying step, a step of 
supplying a test pattern for changing an internal state of the 
semiconductor chip. 

[0083] In the burn-in test apparatus, the pulse voltage may 
be varied in pulse form in a range from a voltage that is 
higher than or equal to a threshold voltage of the semicon- 
ductor chip to the burn-in voltage. 

[0084] In the burn-in test apparatus, the pulse voltage may 
have a pulse waveform in which a high-voltage period is 
longer than a low-voltage period. 

[0085] In the burn-in test apparatus, the burn-in apparatus 
may supply a test pattern for changing an internal state of the 
semiconductor chip. 

[0086] The present invention has been described in detail 
with respect to various embodiments, and it will now be 
apparent from the foregoing to those skilled in the art that 
changes and modifications may be made without departing 
from the invention in its broader aspects, and it is the 
invention, therefore, in the appended claims to cover all such 
changes and modifications as fall within the true spirit of the 
invention. 

[0087] The entire disclosure of Japanese Patent Applica- 
tion No. 10-346829 filed on Dec. 7, 1998 including speci- 
fication, claims, drawings and summary are incorporated 
herein by reference in its entirety. 



What is claimed is: 

1. A bum-in test method for a semiconductor chip, com- 
prising: 

a pulse voltage supplying step of supplying an inverter 
circuit in a semiconductor chip with a pulse voltage that 
is output from a pulsed power supply device and varies 
in a range from 0 V to a burn-in voltage; 

a charge/discharge step of charging a load capacitor of an 
internal circuit of the semiconductor chip by using the 
pulse voltage if an input signal supplied to the semi- 
conductor chip is at the bum-in voltage, and discharg- 
ing the load capacitor by using the pulse voltage if the 
input signal is at 0 V; and 

a step of imposing current stress on the internal circuit by 
using a current generated in said charge/discharge step. 

2. The bum-in test method according to claim 1, wherein, 
in said pulse voltage supplying step, the pulse voltage is 
varied in a range from a voltage that is higher than or equal 
to a threshold voltage of the semiconductor chip to the 
burn-in voltage. 

3. The bum-in test method according to claim 2, wherein, 
in said pulse voltage supplying step, the pulse voltage has a 
pulse waveform in which a high-voltage period is longer 
than a low-voltage period. 

4. The burn- in test method according to claim 3, further 
comprising, prior to said pulse voltage supplying step, a step 
of supplying a test pattern for changing an internal state of 
the semiconductor chip. 

5. The burn-in test method according to claim 1, further 
comprising, before the pulse voltage supplying step, a step 
of supplying a test pattern for changing an internal state of 
the semiconductor chip. 

6. The burn- in test method according to claim 2, further 
comprising, before the pulse voltage supplying step, a step 
of supplying a test pattern for changing an internal state of 
the semiconductor chip. 

7. A bum -in test apparatus comprising: 

a burn-in apparatus having a pulsed power supply device 
for supplying a pulse voltage that varies in pulse form 
in a range from 0 V to a burn-in voltage; and 

a semiconductor chip that is supplied with the pulse 
voltage from the pulsed power supply device, 

wherein said semiconductor chip has an internal circuit 
and a load capacitor in said internal circuit, said internal 
circuit being given current stress in such a manner that 
a current is caused to flow through said internal circuit 
by charging said load capacitor when an input signal 
supplied to said semiconductor chip is at the burn-in 
voltage, and discharging said load capacitor when the 
input signal is at 0 V 

8. The bum-in test apparatus according to claim 7, 
wherein the pulse voltage is varied in pulse form in a range 
from a voltage that is higher than or equal to a threshold 
voltage of said semiconductor chip to the bum -in voltage. 

9. The bum-in test apparatus according to claim 8, 
wherein the pulse voltage has a pulse waveform in which a 
high-voltage period is longer than a low-voltage period. 

10. The burn-in test apparatus according to claim 9, 
wherein said burn-in apparatus supplies a test pattern for 
changing an internal state of the semiconductor chip. 
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11. The burn-in test apparatus according to claim 7, 
wherein said burn-in apparatus supplies a test pattern for 
changing an internal state of said semiconductor chip. 

12. The burn-in test apparatus according to claim 8, 
wherein said bum-in apparatus supplies a test pattern for 
changing an internal state of the semiconductor chip. 

13. A bum-in test apparatus comprising: 

a bum-in apparatus having: 

a plurality of DC power supply devices for supplying 
respective DC voltages; and 

a burn-in control signal generation device for generating 
a burn-in control signal to be used for selecting one of 
said DC power supply devices; and 

a semiconductor chip that is supplied with the DC volt- 
ages from said respective DC power supply devices, 
said semiconductor chip having: 

a plurality of pulsed power supply devices for supplying 
respective pulse voltages that vary in pulse form in a 
range from 0 V to a bum-in voltage; 

an addition section for generating a plurality of pulse 
supply voltages by adding the DC voltages to the pulse 
voltages, respectively; 

a selection circuit for selecting one of the pulse supply 
voltages generated by said addition section in accor- 
dance with the burn-in control signal; and 



an internal circuit including a load capacitor, 

wherein the internal circuit being given current stress in 
such a manner that a current is caused to flow through 
said internal circuit by charging said load capacitor by 
using the selected pulse supply voltage when an input 
signal supplied to said semiconductor chip is at the 
burn-in voltage, and discharging said load capacitor by 
using the pulse supply voltage when the input signal is 
atO V. 

14. The burn-in test apparatus according to claim 13, 
wherein the pulse voltage is varied in pulse form in a range 
from a voltage that is higher than or equal to a threshold 
voltage of said semiconductor chip to the bum-in voltage. 

15. The burn-in test apparatus according to claim 14, 
wherein the pulse voltage has a pulse waveform in which a 
high-voltage period is longer than a low-voltage period. 

16. The burn-in test apparatus according to claim 15, 
wherein said burn-in apparatus supplies a test pattern for 
changing an internal state of said semiconductor chip. 

17. The burn-in test apparatus according to claim 13, 
wherein said burn-in apparatus supplies a test pattern for 
changing an internal state of said semiconductor chip. 

18. The burn-in test apparatus according to claim 14, 
wherein said burn-in apparatus supplies a test pattern for 
changing an internal state of said semiconductor chip. 

***** 
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[57] ABSTRACT 

The described embodiments of the disclosed invention 
provide a semiconductor devices, test apparatus for the 
semiconductor devices and a method for testing the 
semiconductor devices. The semiconductor devices 
may have many different types of pin counts and config- 
urations. Each semiconductor device includes standard- 
ized test circuitry. The necessary pins to operate the test 
circuitry are included in a standardized position on the 
semiconductor devices relative to the positioning of the 
semiconductor devices in the test apparatus. Thus a 
single test apparatus may be utilized to test semiconduc- 
tor devices having a wide range of pin configurations. 

18 Claims, 4 Drawing Sheets 
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and test mode application terminal are arranged at the 
SEMICONDUCTOR MEMORY DEVICE HAVING common terminal position of the semiconductor de- 
BURN-IN TEST CIRCUIT vices; the aforementioned semiconductor device has a 

test signal generating circuit which generates test sig- 

This invention concerns testing of the internal circuit 5 nals for testing of an internal circuit on the basis of the 
of semiconductor device. More specifically, this inven- signals applied from the aforementioned terminals; 
tion concerns a test method of semiconductor device based on the signals applied from the aforementioned 
which is independent of the pin arrangement of the terminals, the aforementioned test signal generating 
semiconductor device and can perform the burn-in test circuit generates a test signals, and based on the test 
effectively. 10 signals, an internal circuit of the aforementioned semi- 

PRIOR ART conductor device is tested. 

-hjx i action, this invention also provides a test method 

For semiconductor devices, before they are shipped, of an internal circuit of a semiconductor device charac- 
in order to screen for defective parts, such as inferior terized by the following facts: when the internal circuit 
gate circuit, capacitor insulating film, etc., the elements IS of the semiconductor device is tested, power source 
are placed in a high temperature of about 125° C, and voltage, clock and test mode signal are input, the test 
the power source tenninal is connected to a voltage signals needed for testing the aforementioned internal 
higher than the conventional power source voltage circuit are generated by a test signal generating circuit 
(such as 5 VDC), such as 7-7.5 VDC, for accelerated in the semiconductor device on the basis of the input 
testing (this test is called 'burn-in test*). 20 signals, and are used to carry out a test of the internal 

In this burn-in test, a plurality of test signals are ap- circuit of the aforementioned semiconductor device, 
plied to the various pins of the semiconductor device to For a semiconductor device, a test signal generating 
be tested via a burn-in test board. circuit needed for testing an internal circuit of the semi- 

FIG. 13 shows a riming diagram of the burn-in test conductor device is formed in the semiconductor de- 
signals in the field memory. 25 vice in advance. For the semiconductor device, the 

As shown in this figure, at time point Tl, a power terminals to which the least signals needed for operating 
source voltage VdDj usually 5 VDC, is applied to the the test signal generating circuit, that is, power source 
field memory. After a prescribed time tl, serial write voltage, clock and test mode signal, are applied are 
clock SWCK is applied. After a prescribed time t2, reset defined as the common pins with the semiconductor 
write pulse RSTW is applied. The reset write pulse 30 devices. Consequently, even for different types of semi- 
RSTW is applied periodically for every 262, 263 serial conductor devices, a test signals can be applied to the 
write clock SWCK. Each time when reset write pulse same pins. 

RSTW is applied, the 4-bit test data DIN, '0000' and For the semiconductor device with this configura- 
*llir, are applied and are stored in the memory cells of tion, by applying the corresponding signals on the 
the field memory. 35 aforementioned pins, test signals are generated by the 

At time point T2, the power source voltage Vdd rises test signal generating circuit formed in the semiconduc- 
to 7.5 VDC, and the burn-in test is started. Before time tor device, and the test signals are applied to the internal 
point T2, serial write clock SWCK and serial read clock circuit of the semiconductor device. 
SRCK, reset write pulse RSTW and reset read pulse The results after application of the test signals can be 
RSTR are applied, and write and read of the aforemen- 40 found by monitoring the output pins of the semiconduc- 
tioned data DIN are carried out to/from the aforemen- tor device, 
tioned memory cells. From the results of read, it is 
tested whether the field memory is damaged in the 
burn-in test or operates normally. FIG. 1 is a diagram illustrating the pin arrangements 

As the power source voltage Vdd rises, the voltages 45 of the 70-pin and 36-pin devices in an embodiment of a 
applied to the various elements in the device are also semiconductor device and its test equipment of this 
increased, and the elements are in the overload state. invention. 

FIG. 2 is a diagram of a circuit which generates a 
reset burn-in test signal in the embodiment of this inven- 
50 tion. 

In this burn-in test, the content of the test signals FIG. 3 is a diagram of a circuit which generates an 
depends on the type of the semiconductor device to be internal clock in the embodiment of this invention, 
tested. In addition, the positions of the test signal appli- FIG. 4 is a timing diagram of generation of the reset 
cation pins also depend on the pin arrangement of the burn-in test signal of FIG. 2. 

semiconductor device to be tested. 55 FIG. 5 is a diagram of a switching circuit which 

Consequently, for each type of semiconductor de- switches the reset burn-in test signal and an externally 

vice, a specific burn-in test board should be manufac- applied reset write pulse in the embodiment of this in- 

tured, and the test time is long. These are problems. vention. 
In addition, in order to send the aforementioned test FIG. 6 is a diagram of a circuit which generates a test 

signals from outside the semiconductor device into the 60 data in the embodiment of this invention. 

semiconductor device with the aforementioned timing, FIG. 7 is a tuning diagram of the test data. 

a complicated burn-in test board is needed. This is also FIG. 8 is a diagram of a circuit which switches the 

a problem. test data and an external data in the embodiment of this 



BRIEF DESCRIPTION OF THE DRAWINGS 



PROBLEMS TO BE SOLVED BY THE 
INVENTION 



OBJECT OF THE INVENTION 



invention. 

65 FIG. 9 is a diagram of a switching circuit which 
An object of the present invention is to provide a type switches an internally generated 'highMevel signal and 
of semiconductor device characterized by the following an external write enable in the embodiment of this in- 
facts: power source terminal, clock application terminal vention. 
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FIG. 10 is a diagram of a circuit which switches the signal RSTR applied via the bonding pad from the 

internal clock and an external serial read clock in the exterior in an ordinary operation of the field memory, 

embodiment of this invention. This signal switch circuit (3) is formed within the 

FIG. 11 is a diagram of a circuit which generates a field memory, and consists of inverters (32), (33), 

burn-in test signal and a serial write clock in the em- 5 NAND gates (31), (34) and NOR gate (35). 

bodiment of this invention. In the burn-in test mode, from outside the field raera- 

FIG. 12 is a timing diagram of the signal generation in ory, and via said burn-in test signal application pin 

the circuit of FIG. 11. TBIN, a 'lowMevel burn-in test signal BIN* is applied, 

FIG. 13 is a timing diagram of a test signals applied a 110 * the aforementioned reset burn-in test signal 

from the exterior in the test of the conventional semi- 10 RSTBIN* is output from NOR gate (35). 

conductor device. ^ ^ e ordinary operation mode, the burn-in test sig- 

In reference numerals as shown in the drawings: ^ BIN * * on 'high'-level; signal switching circuit 

1, burn-in test signal generating circuit ( 3 ) outputs the reset write signal RSTW or reset read 

2, internal clock generating circuit si S^ RSTR applied from the bonding pad in the ordi- 

3, reset burn-in test signal switching circuit 15 narv operation. 

4, 4A, test data signal generating circuit In tms wav > m burn - m test mode > reset bum ' m test 

5, test data signal switching circuit *S™J* is applied to the internal control cir- 

6, signal switching circuit cm * of fiel <? memory In the ordinary operation 

7, internal clock signal switching circuit reset ™ te ^ RSTW or reset read 

8, serial write clock generating circuit. 20 RSTR is appUed. 

FIG. 6 shows a circuit diagram of test data generating 

DESCRIPTION OF THE PREFERRED circuit (4) formed in the field memory. This test data 

EMBODIMENTS generating circuit (4) consists of inverters (41), (42), 

FIG. 1 shows the DlP-fonnat pin arrangements of a „ ^^T^^^^^^*^ 

field memory in an embodiment of a semiconductor 25 < 4S >" hwatm <*«>• < 47 > functl0rl 38 dnver 

, . . .... . _ , . circuits. 

device and its te« equipment in this invention. In tins ^ ? shows ^ dia of ^ ^ data 

embodjment, for both the 70-pm and 36-p.n devices, the ated by test data generating circuit (4). 

^°^fcS m , S I^T'" P T r S0UICe V ° ltag t t VmS When W-level power-on reset signal POR* is 

VDD VSS for apphcation of power source voltages 30 Ued ff0m m pp 5 R fof ucatioi f of ^ werK5n 

Vi>a Vss, pui Fi»woK tor apphcation ot serial write reset si ^ po R> M fltp.flOPS (43W45) are reset 
^ J™ ™™°, r a PP h< ; atlon of test Then, when the aforementioned reset burn-in test signal 
signal BIN, and pin PPOR for apphcation of power on RSTBIN* is applied, corresponding to the serial write 
reset signal POR. The pins other than the aforemen- clock SWCK applied from pin PS WCK for application 
tioned pins are set in the open state (NQ. 35 of the write clocka ^ 4_ bit mtenial test ^ TDIN is 
For the 70-pin and 36-pin devices, the distances be- output ^ ^ data TD in are data alternating be- 
tween the adjacent pins are different from each other tween '0000' and '1111'. 

(20 ml pitch and 40 ml pitch, respectively). However, In ^ hum _ ixi tes t mode , the internal data TDIN is 

the power source voltage pins VDD, VSS for applica- &tored m ^ mem0 ry cells in the field memory, 

tion of power source voltages V^ Vss, pin PSWCK ^ internally generated test data TDIN are applied to 

for apphcation of serial write clock SWCK, pin TBIN signal switching circuit (5) as shown in FIG. 8. Signal 

for application of burn-in test signal BIN, and pin switch circuit (5) consists of NAND gates (51), (53), 

PPOR for apphcation of power on reset signal POR are inverter (52), and NOR gate (54). 

at the same positions. That is, for both the 36-pin and j ust as m the case of signal switch circuit (3) shown in 

70-pin devices, it is possible to apply the test signals at 45 pjo. 5, for this signal switch circuit (5), in the burn-in 

the same pin positions. As a result, it is only needed to test mode, when a 'low'-level burn-in test signal BIN* 

manufacture one type of burn-in test board, and this i s applied, the aforementioned internal test data TDIN 

single type of burn-in test board can be used for testing are output; in the ordinary operation mode, when a 

a plurality of semiconductor devices. 'high'-level burn-in test BIN* is applied, data DIN ap- 

FIG. 2 shows a configuration diagram of circuit (1) 50 plied from the outside via the bonding pad are output, 

which generates reset burn-in test signal RSTBIN These data are applied to the memory cells of the field 

formed in a field memory. This reset burn-in test signal memory. In the burn-in test, the test data TDIN of '0* 

generating circuit (1) consists of column counter (11) and 1' are recorded continuously in the memory cells in 

and row counter (12). Column counter (11) is input an an alternating way. 

initial system signal ISYS* (* represents signal inver- 55 FIG. 9 shows signal switching circuit (6) which 

sion) which are generated from the power reset signal switches the write enable WE and the internally gener- 

POR and write count pulse WCP. As shown in FIG. 3, ated 'high'-level signal. Signal switching circuit (6) 

this write count pulse WCP is generated by internal consists of NAND gates (61), (63), inverter (62), and 

clock generating circuit (2). Generally speaking, it is NOR gate (64). 

signal formed as the AND signal of the serial write 60 In the burn-in test mode, when *low'-level burn-in 

clock SWCK and write enable WE. test signal BIN* is applied, a 'high'-level signal is always 

FIG. 4 shows a timing diagram for generation of reset output according to the power source voltage Vdd 

burn-in test signal RSTBIN. This reset burn-in test sig- applied to power source pin VDD. In the ordinary 

nal RSTBIN is then applied to the circuit to be de- operation mode, when a 'high'-level burn-in test signal 

scribed later. 65 BIN* is applied, the write enable WE applied from the 

FIG. 5 shows a configuration of a signal switch cir- exterior via the bonding pad is output, 

cuit (3) which switches said reset burn-in test signal Signal switching circuits of read enable RE, input 

RSTBIN and the reset write signal RSTWor reset read enable IE, and output enable OE are formed in the field 
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memory. These signal switching circuits are similar to 
the signal switching circuit (6) which switches the write 
enable WE as shown in FIG. 9. Just as with the afore- 
mentioned signal switching circuit (6), these signal 
switching circuits also always output a 'high'-level sig- 5 
nal in the burn-in test mode. 

FIG. 10 shows switching circuit (7) which switches 
the internal clock YWC (YWC*) from clock generating 
circuit (5) shown in FIG. 3 and the serial read clock 
SRCK applied from the exterior. This signal switching 10 
circuit (7) is also formed in the field memory. 

Signal switching circuit (7) consists of NAND gates 
(71), (73), inverter (72) and NOR gate (74). In the burn- 
in test mode, when 4 low'-level burn-in test signal BIN* 
is applied, said clock YWC (YWC*) is output; in the 15 
ordinary operation mode, when *highMevel burn-in test 
signal BIN* is applied, the ordinary serial read clock 
SRCK applied via the bonding pad is output 

By using the aforementioned circuits, on the base of 
the test signals from outside the field memory, it is pos- 20 
sible to carry out accelerated testing of the internal 
circuits of the field memory, such as the memory cells 
and the control circuit. 

In the burn-in test mode, the power source voltage 
Vdd is usually higher than the ordinary operation 25 
mode's power source voltage (such as 5 VDC), and is 
applied as 7-7.5 VDC, and the accelerated test is car- 
ried out at this high power source voltage. The various 
elements in the device are applied with proportionally 
higher voltage as related to the power source voltage in 30 
the overload test. 

According to this invention, in the test, it is only 
necessary to apply the aforementioned test signals; 
hence, the burn-in test board with a complicated circuit 
configuration for generating the test signals as shown in 35 
FIG. 13 is not needed in this case. In addition, since the 
test signals are small in number, the burn-in test board 
can be further simplified. Furthermore, since only the 
ON/OFF test signal is applied in the test, the test opera- 
tion becomes very simple. Also, as described in the 40 
above, for a variety of types of semiconductor devices, 
the pin position of the semiconductor device is the same 
for all of them for application of the test signals; this 
makes employment of the test facility very simple since 
only one type of test board is needed. 45 

As explained above, the test circuit in the field mem- 
ory has a very simple configuration. Since this circuit is 
incorporated in the field memory or other semiconduc- 
tor circuit, there is no problem related to the degree of 
integration. 50 

In addition, since the test circuit is incorporated in the 
semiconductor device, it is also possible to carry out the 
aforementioned test in a simple way even after ship- 
ment. 

FIGS. 11 and 12 show a second embodiment of this 55 
invention. 

FIG. 11 shows the serial write clock SWCK generat- 
ing circuit (8) and test data TDIN generating circuit 
(4A). FIG. 12 shows the generation timing of serial 
write clock SWCK and test data TDIN. 60 

Just like circuit (4) shown in FIG. 6, test data T DIN 
generating circuit (4A) consists of inverter (42), TFF 
(43), DFF (44), (45) and inverter (48). 

Serial write clock SWCK generating circuit (8) con- 
sists of inverters (81), (82), TFF (83), inverter (84) and 65 
TFF (85). 

On the base of power-on reset signal POR* (or clear 
signal CLR), said circuits (4A) and (8) are reset, and the 
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operation is started. When power source voltage V^is 
applied, the oscillator within the field memory is acted 
and internal clock signal MF1 with a cycle of 780 ns is 
generated. 

In the burn-in test, when testing is to be carried out at 
a serial write clock SWCK with a cycle of about 800 ns, 
that is, at a speed higher than the aforementioned cycle 
of 780 ns, two stages of TFF (83), (85) are used; when 
780-ns internal clock MF1 is input, serial write clock 
SWCK with cycle of 800 ns is generated. 

The generation operation of the test data TDIN is 
identical to the aforementioned operation. DFF (44), 
(45) are connected as 2 stages, and timing of test data 
TDIN and that of serial write clock SWCK are 
matched to each other in the test 

The operation of switching among the following 
signals is carried out in the same way as above: serial 
read clock SRCK, reset write pulse RSTW, reset read 
pulse RSTR, write enable WE, read enable RE, input 
enable IE, output enable OE, etc. 

In this second embodiment, the power source voltage 
Y&d is also higher than the ordinary power source 
voltage so as to perform the burn-in test. In addition, the 
frequency of the serial write clock SWCK is also higher 
than the ordinary frequency to carry out the burn-in test 
for the field memory. That is, the accelerated test is 
carried out with a more severe condition. 

As described in the above, when this invention is 
implemented, it is possible to use various modified 
forms. For example, in said embodiment, the memory is 
used as an example of the semiconductor device. How- 
ever, this invention is not limited to the memory, other 
types of semiconductor devices may also be used to 
implement this invention. 

In said embodiments, the burn-in tests of the semicon- 
ductor device were shown as examples. However, this 
invention is not limited to burn-in testing, it is applicable 
for the other types of tests. 

In addition, in the above, the semiconductor devices 
described have the DIP type pin arrangement How- 
ever, QFP and other pin arrangement may also be used 
in this invention. 

As described in the above, according to this inven- 
tion, it is possible to carry out testing of the internal 
circuits of the semiconductor devices in the same way 
independent of the specific pin arrangement of the semi- 
conductor devices. 

According to this invention, the number of types of 
signals applied to the semiconductor device under test 
can be reduced, and it is acceptable only to apply on/ off 
logic signals that indicate the switching states; hence, 
the application of the test signals can be simplified. 

What is claimed is: 

1. A system for testing a plurality of types of pack- 
aged integrated circuits having a plurality of pin config- 
urations comprising: 

a socket capable of receiving said plurality of pin 
configurations; 

a reference voltage terminal provided at a first physi- 
cal pin location of said socket, each of said inte- 
grated circuits having a pin for receiving said refer- 
ence voltage at said first physical pin location; 

a supply voltage terminal provided at a second physi- 
cal pin location of said socket, each of said inte- 
grated circuits having a pin for receiving said sup- 
ply voltage at said second physical pin location; 
and 
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at least one control signal terminal provided at a third grated circuits having a pin for receiving said refer- 

physical pin location of said socket, each of said ence voltage at said first physical pin location; 

integrated circuits including a test circuit for re- providing a supply voltage terminal at a second phys- 

ceiving said control signal source and generating ical pin location of said socket, each of said inte- 

control signals appropriate for that integrated cir- 5 grated circuits having a pin for receiving said sup- 

cuit, and each integrated circuit having a pin for ply voltage at said second physical pin location; 
receiving said control signal at said third physical 

location. providing at least one control signal terminal at a 

2. The system of claim 1 wherein said supply voltage tbkd physical pin location of said socket, each of 
provided on said supply voltage terminal is greater than 10 ^ integrated circuits including a test circuit for 
a normal supply level for periods of time determined to receiving said control signal source and generating 
coordinate temporally with said control signal. control signals appropriate for that integrated cir- 

3. The system of claim 1 wherein said system per- cuit > 311(3 each integrated circuit having a pin for 
forms a burn-in test receiving said control signal at said third physical 

4. The system of claim 1 wherein said integrated 15 ^^J?^ 011 ' , a - - . , 

circuits are memory circuits. 11 The °* thod * ' = laun »° wh « ein volt " 

5. The system of claim 1 wherein said integrated ^ , 7 8e , "T^ " , P ?" 
circuits are ro mable ate arra s vided at a level greater than a normal supply level for 
C1I f 316 P ro £ ra ^ nma e ? a Jr arra y s ' . . periods of time determined to coordinate temporally 

6. The system of claim 1 further comprising means of 2Q ^ ^ . , 

devatmg the temperature of the integrated circuit being 12 ^ method of claim 10 wherein said method is 

te ^ C i. „ , . , , . .„ „ , used to perform a burn-in test 

7. The system of claim 6 wherein said means of ele- 13 Xhe method of claim 10 wherein said mtegrat ed 
vatmg the temperature of the mtegrated circuit is capa- circuits are memory circuits 

ble of raising the temperature of the mtegrated circuit to 25 14 The method of claim 10 whe rein said integrated 

at least 125 C. circuits are programmable gate arrays. 

8. The system of claim 1 wherein said pin configura- 15 Th e method of claim 10 further comprising the 
tions include 70 and 36 pin dual in-line packages. step c f elevating the temperature of the integrated cir- 

9. The system of claim 1 wherein said at least one cu it being tested. 

control signal comprises a first, second and third con- 30 16. The system of claim 15 wherein said step of ele- 

trol signals provided at said third, a fourth and a fifth vating the temperature of the integrated circuit raises 

pin position, respectively. the temperature of the integrated circuit to at least 125° 

10. A method of testing a plurality of types of pack- c. 

aged integrated circuits having a plurality of pin config- 17. The system of claim 10 wherein said pin configu- 

urations in a single testing system, comprising the steps 35 rations include 70 and 36 pin dual in-line packages, 

of: 18. The system of claim 10 wherein said at least one 

providing a socket capable of receiving said plurality control signal comprises a first, second and third con- 

of pin configurations; trol signals provided at said third, a fourth and a fifth 

providing a reference voltage terminal at a first physi- pin position, respectively, 

cal pin location of said socket, each of said inte- 40 ***** 



45 



50 



55 



60 



65 



United States Patent [wj 

Lee et al. 



US005949671A 
[ii] Patent Number: 
[45] Date of Patent: 



5,949,671 
Sep. 7, 1999 



[54] POWER SUPPLY WITH RE-CONFIGURABLE 
OUTPUTS FOR DIFFERENT OUTPUT 
VOLTAGES AND METHOD OF OPERATION 
THEREOF 

[75] Inventors: Victor K. Lee; Rui Liu, both of Piano, 
Tex. 

[73] Assignee: Lucent Technologies Inc., Murray Hill, 
NJ. 

[21] Appl. No.: 09/048,246 
[22] Filed: Mar. 25, 1998 

Related U.S. Application Data 

[60] Provisional application No. 60/052,564, Jul. 15, 1997. 

[51] Int. CI. 6 H02M 1/10 

[52] U.S. CI 363/142; 363/67; 363/89 

[58] Field of Search 363/67, 68, 69, 

363/89, 142, 143 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,712,171 12/1987 Yamashita 363/142 

4,888,545 12/1989 Celenza et al 323/258 



6/1992 
1/1995 



Fisher et al 363/48 

Nochi 363/21 



5,119,284 
5,386,359 

FOREIGN PATENT DOCUMENTS 



0 165 087 Al 
08223909 



4/1985 
8/1996 



European Pat Off. . 
Japan . 



Primary Examiner — Shawn Riley 
[57] ABSTRACT 

For use with a DC power supply having first and second 
output rectifying circuits couplable in alternative configu- 
rations to provide dual voltages at an output of the DC power 
supply, an adaptive voltage controller and a method of 
adaptively controlling the output voltage. In one 
embodiment, the adaptive voltage controller includes: (1) a 
configuration determination circuit, coupled to the output, 
that generates a configuration signal that is a function of a 
configuration of the first and second output rectifying 
circuits, (2) a voltage feedback circuit, coupled to the 
configuration determination circuit, that develops a voltage 
feedback signal based on the configuration signal and (3) a 
voltage control circuit, coupled to the voltage feedback 
circuit, that receives the voltage feedback signal and controls 
an output voltage of the DC power supply as a function 
thereof. 

20 Claims, 2 Drawing Sheets 
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POWER SUPPLY WITH RE-CONFIGURABLE 

OUTPUTS FOR DIFFERENT OUTPUT 
VOLTAGES AND METHOD OF OPERATION 
THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This Application claims the benefit of U.S. Provisional 
application Ser. No. 60/052,564, filed on Jul. 15, 1997, and 
entitled "Power Supply with Re-configurable Outputs for 
Different Output Voltages and Method of Operation 
Thereof," commonly assigned with the present invention 
and incorporated herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

The present invention is directed, in general, to power 
conversion and, more specifically, to a DC power supply that 
may be configured to provide alternative output voltages and 
a method of operating a DC power supply to provide 
alternative output voltages. 

BACKGROUND OF THE INVENTION 

The traditional reliability of telecommunications systems 
that users have come to rely upon is due largely to the 
systems' operation on highly reliable and redundant power 
systems. Power systems used in telecommunications appli- 
cations typically consist of a DC power supply that converts 
commercial alternating current (AC) power into direct cur- 
rent (DC) power for use by the telecommunications system. 
To be suitable for use in many different countries, the DC 
power supply must be compatible with a wide range of 
voltages and frequencies. Commercial power in Europe, for 
example, is supplied at 220 VAC, 50 Hz. In the United 
States, however, a standard voltage is 120 VAC at 60 Hz. In 
addition, brownouts may significantly reduce line voltages 
and, conversely, lighter loads, particularly at night, may 
cause the line voltages to increase. Accordingly, power 
supplies are typically designed to operate with frequencies 
between 47 and 65 Hz, and with voltages ranging from 85 
VAC to as high as 265 VAC (commonly known as "universal 
input"). 

The DC power supply converts this AC voltage to a DC 
voltage required by telecommunications equipment con- 
tained in a particular telecommunications system. The DC 
power supply generally includes an electromagnetic inter- 
ference (EMI) filter, a power factor correction circuit and a 
DC/DC converter. The EMI filter is employed to ensure 
compliance with EMI standards. The power factor correc- 
tion circuit converts commercial AC power to a DC voltage, 
for instance, 400 VDC. The DC/DC converter then scales 
the high DC voltage down to a lower voltage as required by 
a board-mounted power supply (BMP) within the telecom- 
munications equipment. 

Telecommunications equipment typically operate on one 
of two voltages: +24 VDC or -48 VDC. Wireless 
equipment, for instance, often require +24 VDC Central 
office equipment, however, typically require -48 VDC. 
Telecommunications power supplies are, therefore, designed 
for either +24 VDC or -48 VDC operation. 

To maintain high availability of the telecommunications 
system, the power supplies are used in the power systems in 
a redundant configuration. Seamless operations of the tele- 
communications system is assured, even if one DC power 
supply fails. The failed DC power supply must immediately 
be replaced, however, to maintain redundancy and avoid 
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future loss of service. Service providers, therefore, must 
have an inventory of power supplies available for immediate 
placement in the system. Because of the different voltage 
requirements of the telecommunications equipment, service 
5 providers are currently forced to maintain in reserve both 
types of power supplies. It would be advantageous, for 
multiple reasons, to inventory only one type of DC power 
supply. 

Accordingly, what is needed in the art is a DC power 
1° supply capable of providing multiple output voltages (e.g., 
+24 VDC or -48 VDC), as required by the system it powers. 

SUMMARY OF THE INVENTION 

One way to provide reconfigurable outputs is to have 

15 multiple output rectifying circuits. The output rectifying 
circuits can be configured serially or in parallel to provide 
the necessary output voltage. 

The multiple output rectifying circuits can derive power 
from a single, common transformer and deliver power to a 

20 common load. The output current of each output rectifying 
circuit, however, may vary due to component tolerances. 
Though the output power from each rectifying circuit is the 
same, the output voltages and currents may still vary. 
Protective functions such as over-voltage and under-voltage 

25 shutdown and output current limit must, therefore, be scaled 
according to the current drawn from each output. If current- 
sharing can be guaranteed, current sensing may be per- 
formed at one output. Under these circumstances, the pro- 
tective functions need not be individually calibrated for each 

30 rectifying circuit. 

One way to facilitate current sharing is to match the 
components of the output rectifying circuits to ensure that 
current is evenly shared. Unfortunately, component- 

35 matching increases the overall time and expense required to 
manufacture the DC power supply. An alternative way to 
guarantee current-sharing is to provide separate, series- 
coupled transformers for each of the output rectifying cir- 
cuits. By series-coupling the primary windings of the sepa- 

^ rate transformers, the same current is forced to flow through 
each transformer and therefore through each corresponding 
output rectifying circuit. 

Once current-sharing is guaranteed (by either of the 
above-described techniques) the current in one of the output 

45 rectifying circuits can be directly controlled, and the other 
output rectifying circuits are controlled indirectly. 

Having ensured that current is shared and correctly 
controlled, it next becomes necessary to control the output 
voltage. However, since the DC power supply is capable of 

50 selectively providing multiple output voltages, a voltage 
control technique that adapts to multiple output voltages 
must be developed. 

To address the need for an adaptive voltage control 
technique, the present invention provides, for use with a DC 

55 power supply having first and second output rectifying 
circuits couplable in alternative configurations to provide 
dual voltages at an output of the DC power supply, an 
adaptive voltage controller and a method of adaptively 
controlling the output voltage. In one embodiment, the 

60 adaptive voltage controller includes: (1) a configuration 
determination circuit, coupled to the output, that generates a 
configuration signal that is a function of a configuration of 
the first and second output rectifying circuits, (2) a voltage 
feedback circuit, coupled to the configuration determination 

65 circuit, that develops a voltage feedback signal based on the 
configuration signal and (3) a voltage control circuit, 
coupled to the voltage feedback circuit, that receives the 
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voltage feedback signal and controls an output voltage of the Of course, the DC power supply 100 may be configured to 

DC power supply as a function thereof. supply other voltages and more than two voltages. The first 

The present invention therefore introduces the broad and second output rectifying circuits 130, 140 are couplable 

concept of adapting the voltage feedback signal in a voltage ™ foUow f • \ n the P*™ 11 ? 1 configuration a first and second 

controller to accommodate different output voltages. This 5 terminal 1 2 are coupled to a third and fourth terminal 3, 4 

. , u * 11 . i . « respectively. In the series configuration, the second and third 

allows a single voltage controller to regulate a reconfig- t r . . - ' , , 4 =V ,\ u • . i. 

& & , . .. .. terminals 2, 3 are coupled together and the output voltage is 

urable DC power supply at its output voltages. While a . , , 4U c . Tr *u * i i a 

i i , %^ i ■« i_ ■ r l •« . * j provided across the first and fourth terminals 1, 4. 

dual -voltage DC power supply will hereinafter be illustrated r m , „ , , . , 

and described, the scope of the present invention is not so . * voltage controller 150 includes a configuration deter- 

limited. The present invention generally provides an adap- 10 mmauon circuit 160, coupled to toe output of the DC power 

live voltage control technique that is capable of accommo- ^ 100 ' J hat S e ° erates a 00 f f r f on s f lal 16 J 11131 18 

dating two or more alternative voltages at an output of a a of a ^l^on °f ,he u first »*>«?»»«> out P, ut 

power supply employing the same. mUdym circuits 130, 140. In this embodiment of the 

„ . , 7. , , „ P , present invention, the configuration determination circuit 

The foregoing has outlined, rather broadly, features of the 16Q consists of a m , 0f 165 and its associated com . 

present mvention so that those skilled m the art may better , s ( . resistQrs R4 R5 reference yoh 

understand the detailed description of the invention that Vref) ^ vo , 150 i^des a vo i tage 

follows Additional features of the invention will be feedback drcuit 170 , ed t0 ^ nn&gwXioti determi- 

descnbed hereinafter that form the subject of the claims of nation m ^ deyel , vq1 {ecAhick 

the invention. Those skilled in the art should appreciate that si k 1?5 1?? based on the configuration signal 167 . The 

they can readily use the disclosed conception and specinc vd feedback 

circuit 170 consists, in this embodiment, of 

embodiment as a basis for designing or modifying other ^ circuitS) each having a resistor , adder formed &Qm a 

structures for carrying out the same purposes of the present ^ ^ ^ resistor R1 R2> R3> led tQ a 

invention. Those stalled m the art should also reahze that resistof b switch Q1 skmed in ^ ^ shouU 

such equivalent constructions do not depart from the spirit realize mat ^ voha feedback circuit 170 may> in alter - 

and scope of the invention in its broadest form. nalive 6mbodiments> of one or more devel . 

BRIEF DESCRIPTION OF THE DRAWINGS f% °° e 0r TW^IZ sigMls -, Th6 V ° Uag f 

feedback signals 175, 177 of the two circuits represent, 

For a more complete understanding of the present respectively, the output voltage sensed at the output of the 

invention, reference is now made to the following descrip- 30 DC power supply 100 and at a load (not shown). The voltage 

tions taken in conjunction with the accompanying drawings, feedback signals 175, 177 may operate alternatively as 

in which: required by the DC power supply 100. The voltage control- 

F1G. 1 illustrates one embodiment of a DC power supply ler 150 stm ****** deludes a voltage control circuit 180, 

constructed according to the principles of the present inven- C0U P led t0 the volta g e feedback circuit 170. The voltage 

tion* and 35 CODtr °l circuit 180 consists of, in this embodiment, a set of 

' ~ - ... t 4 . ... . r comparison circuits 185, 187 that receives the voltage feed- 

FIG. 2 illustrates another embodiment of a DC power . , • 1 -™ Ac * u c , c 

, j . 1 -i . back signals 175, 177. Of course, the use of any number of 

supply constructed according to the principles of the present . ... ... . , , i^, 

. rr J . & r r r comparison circuits is within the broad scope of the present 

invention. The voltage control circuit 180 uses the voltage 

DETAILED DESCRIPTION 40 fe e d° ac k signals 175, 177 to control the output voltage of 

the DC power supply 100 as a function thereof. Those 

Referring initially to FIG. 1, illustrated is one embodi- skilled in the art are familiar with closed loop feedback 

ment of a DC power supply 100 constructed according to the circuits, and, as a result, an operation of the voltage control 

principles of the present invention. The DC power supply circuit 180 will not be described in detail. Additionally, the 

100 includes a first and second isolation transformer 110, 45 voltage control circuit 180 may use the voltage feedback 

120 (each having a primary and a secondary winding) signals 175, 177 to initiate under-voltage and overvoltage 

coupled to a first and second output rectifying circuit 130, shutdown. 

140, respectively. In the illustrated embodiment, the first and The present invention therefore introduces the broad 
second transformers 110, 120 have the same turns ratio. The concept of adapting the voltage feedback signals 175, 177 in 
first and second transformers 110, 120 are series-coupled, 50 the voltage controller 150 to accommodate different output 
thereby evenly dividing an output current of the DC power voltages. This allows the single voltage controller 150 to 
supply 100 between the first and second output rectifying control a dual -voltage DC power supply at either of its 
circuits 130, 140. Those skilled in the art should understand, output voltages. While the power supply 100 is a dual- 
however, that a single transformer may also be used. The DC voltage power supply, the scope of the present invention is 
power supply 100 further includes an adaptive voltage 55 not so limited. 

controller 150 for controlling an output of the DC power The operation of conventional DC power supplies should 

supply 100. already be familiar to those skilled in the art, and, as a result, 

In one embodiment of the present invention, the first and the operation thereof will not be described in detail. The 

second output rectifying circuits 130, 140 each include a voltage controller 150 operates as follows. The configura- 

rectifier diode and a filter capacitor. In a preferred 60 tion determination circuit 160 senses the output voltage of 

embodiment, the first and second output rectifying circuits an output terminal of one of the output rectifying circuits 

130, 140 each include a pair of rectifier diodes, an output 130, 140. In the illustrated embodiment, the configuration 

inductor, and a filter capacitor. The first and second output determination circuit 160 senses the output voltage of the 

rectifying circuits 130, 140 are couplable in alternative second terminal 2. The output voltage of the second terminal 

parallel and series configurations to provide dual voltages at 65 2 is either +24 VDC or ground, indicating the configuration 

the output of the DC power supply 100. In the illustrated of the first and second output rectifying circuits 130, 140. If, 

embodiment, the dual voltages are +24 VDC and -48 VDC. for instance, the first and second output rectifying circuits 
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130, 140 are configured in series to provide -48 VDC, the 
second and third terminals 2,3 will be coupled together. The 
output voltage of the second terminal 2 will, therefore, be 
+24 VDC. If, however, the first and second output rectifying 
circuits 130, 140 are configure in parallel to provide +24 
VDC, the output voltage of the second terminal 2 will be 
ground (0 VDC). The comparator 165 of the configuration 
determination circuit 160 thus generates the configuration 
signal 167 from the output voltage of the second terminal 2. 

In the illustrated embodiment of the present invention, the 
configuration signal 167 assumes a discrete value (e.g., a 
logic zero or logic one) as a function of the configuration. 
Alternatively, the configuration signal 167 may be continu- 
ously variable or of another function. The present invention 
is not limited to a particular form of configuration signal 
167. 

The configuration signal 167 is used by the voltage 
feedback circuit 170 to generate the voltage feedback signals 
175, 177. In the illustrated embodiment, the resistance of the 
resistor ladder is a function of the configuration signal 167. 
The configuration signal 167 either enables or disables a 
resistor bypass switch Ql, altering the overall resistance of 
the resistor ladder, and thereby producing the voltage feed- 
back signals 175, 177. 

The comparison circuits 185, 187 of the voltage control 
circuit 180 then compare the voltage feedback signals 175, 
177 to reference voltages to control the output voltage. 
Additionally, the comparison circuits 185, 187 may initiate 
under- voltage and over- voltage shutdown of the power 
supply 100. Those skilled in the art are familiar with 
conventional control techniques based on feedback and 
development of error signals. 

Turning now to FIG. 2, illustrated is another embodiment 
of a DC power supply 200 constructed according to the 
principles of the present invention. The DC power supply 
200 includes a first and second isolation transformer 210, 
220 coupled to a first and second output rectifying circuit 
230, 240, respectively. In the illustrated embodiment, a first 
output of the first rectifying circuit 230 is provided across 
first and second terminals 1, 2. A second output of the second 
rectifying circuit 240 is provided across third and fourth 
terminals 3, 4. The DC power supply 200 further includes an 
adaptive voltage controller 250 for controlling an output of 
the DC power supply 200. 

The first and second output rectifying circuits 230, 240, 
each include a first and second rectifier diode, an output 
inductor, and a filter capacitor. Alternatively, the first and 
second output rectifying circuits 230, 240 may each include 
a rectifier diode and a filter capacitor. Those skilled in the art 
should realize that the output inductor and second rectifier 
diode are not an integral part of the first and second output 
rectifying circuits 230, 240. The first output rectifying 
circuit 230 further includes a first output diode 235. The 
second output rectifying circuit 240 further includes a sec- 
ond output diode 245. The first and second output rectifying 
circuits 230, 240 are, of course, couplable in alternative 
parallel and series configurations. 

The voltage controller 250 includes a configuration deter- 
mination circuit 260, coupled to the output of the DC power 
supply 200, that generates a configuration signal 267 that is 
a function of a configuration of the first and second output 
rectifying circuits 230, 240. The voltage controller 250 
further includes a voltage feedback circuit 270, coupled to 
the configuration determination circuit 260, that develops 
voltage feedback signals 275, 277 based on the configura- 
tion signal. 
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The voltage controller 250 further includes a voltage 
control circuit 280, coupled to the voltage feedback circuit 
270. The voltage control circuit 280 consists of, in this 
embodiment, a set of comparison circuits 285, 287 that 

5 receives the voltage feedback signals 275, 277 and controls 
the output voltage of the DC power supply 200 as a function 
thereof. In the illustrated embodiment, the voltage control 
circuit 280 is a conventional closed loop feedback circuit, 
familiar to those skilled in the art. The comparison circuits 

lQ 285, 287 compare the voltage feedback signals 275, 277 to 
a reference voltage and produce therefrom pulse width 
modulated drive signals to control switches in a power stage 
of the DC power supply 200. 

The voltage controller 250 still further includes a diode 
bypass circuit 290, coupled to the second output diode 245, 
that receives the configuration signal from the configuration 
determination circuit 260 and bypasses the output diode as 
a function thereof. In the illustrated embodiment, the diode 
bypass circuit 290 consists of a relay. Of course, any type of 

2c bypass circuit may be used. 

The operation of the DC power supply 200 is substantially 
similar to the operation of the DC power supply 100 of FIG. 
1 and will not be described in detail. In the illustrated 
embodiment, the second and third terminals 2, 3, are coupled 

25 together, configuring the first and second output rectifying 
circuits 230, 240 in series to provide -48 VDC. The con- 
figuration determination circuit 260, coupled to the second 
terminal 2, thus senses +24 VDC. Alternatively, the first and 
second output rectifying circuits 230, 240 may be configured 

30 in parallel to provide +24 VDC. The configuration determi- 
nation circuit 260 would then sense 0 VDC (ground). 

The first and second output diodes 235, 245 protect the 
first and second output rectifying circuits 230, 240, 
respectively, when the first and second output rectifying 

35 circuits 230, 240 are coupled in a parallel configuration. The 
second output diode 245 is not required, however, when the 
first and second output rectifying circuits 230, 240 are 
series-configured. The diode bypass circuit 290, therefore, 
bypasses the second output diode 245 as a function of the 

40 configuration signal. By bypassing the second output diode 
245, any inefficiency associated therewith is eliminated. Of 
course, the number of diode bypass circuits may vary 
depending on the number of output rectifying circuits. 
In the illustrated embodiment, the first and second output 

45 rectifying circuits 230, 240 are in series. The +24 VDC 
sensed by the configuration determination circuit 260 may 
thus be used to drive the diode bypass circuit 290 to bypass 
the second output diode 245. Alternatively, if the first and 
second output rectifying circuits 230, 240 are in parallel, the 

50 0 VDC (ground) sensed by the configuration determination 
circuit 260 may be used to turn off the diode bypass circuit 
290, thereby leaving the second output diode 245 in the 
circuit. 

Although the present invention has been described in 
55 detail, those skilled in the art should understand that they can 
make various changes, substitutions and alterations herein 
without departing from the spirit and scope of the invention 
in its broadest form. 
What is claimed is: 
60 1 • For use with a DC power supply having first and second 
output rectifying circuits couplable in alternative configu- 
rations to provide dual voltages at an output of said DC 
power supply, an adaptive voltage controller, comprising: 
a configuration determination circuit, coupled to said 
65 output, that generates a configuration signal that is a 
function of a configuration of said first and second 
output rectifying circuits; 



5,949,1 

7 

a voltage feedback circuit, coupled to said configuration 
determination circuit, that develops a voltage feedback 
signal based on said configuration signal; and 

a voltage control circuit, coupled to said voltage feedback 
circuit, that receives said voltage feedback signal and 5 
controls an output voltage of said DC power supply as 
a function thereof. 

2. The controller as recited in claim 1 wherein said first 
and second output rectifying circuits are couplable in alter- 
native parallel and series configurations to provide said dual 10 
voltages. 

3. The controller as recited in claim 1 wherein said 
configuration determination circuit senses an output voltage 
of an output terminal of one of said first and second output 
rectifying circuits. 15 

4. The controller as recited in claim 1 wherein said 
configuration signal assumes a discrete value as a function 
of said configuration. 

5. The controller as recited in claim 1 wherein said voltage 
feedback circuit includes a resistor ladder having a resis- 20 
tance that is a function of said configuration signal. 

6. The controller as recited in claim 1 wherein said voltage 
control circuit comprises a comparison circuit that compares 
said voltage feedback signal to said output voltage to control 
said output voltage. 25 

7. The controller as recited in claim 1 wherein one of said 
first and second output rectifying circuits includes an output 
diode, said controller further comprising a diode bypass 
circuit, coupled to said output diode, that receives said 
configuration signal from said configuration determination 30 
circuit and bypasses said output diode as a function thereof. 

8. A method of controlling a DC power supply having first 
and second output rectifying circuits couplable in alternative 
configurations to provide dual voltages at an output of said 
DC power supply, comprising the steps of: 35 

generating a configuration signal that is a function of a 
configuration of said first and second output rectifying 
circuits; 

developing a voltage feedback signal based on said con- ^ 

figuration signal; and 
controlling an output voltage of said DC power supply as 

a function thereof. 

9. Hie method as recited in claim 8 wherein said first and 
second output rectifying circuits are couplable in alternative 45 
parallel and series configurations to provide said dual volt- 
ages. 

10. The method as recited in claim 8 wherein said step of 
generating comprises the step of sensing an output voltage 

of an output terminal of one of said first and second output 50 
rectifying circuits. 

11. The method as recited in claim 8 wherein said 
configuration signal assumes a discrete value as a function 
of said configuration. 

12. The method as recited in claim 8 wherein said step of 55 
developing comprises the step of modifying a resistance of 

a resistor ladder. 
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13. The method as recited in claim 8 wherein said step of 
controlling comprises the step of comparing said voltage 
feedback signal to said output voltage to control said output 
voltage. 

14. The method as recited in claim 8 wherein one of said 
first and second output rectifying circuits includes an output 
diode, said method further comprising the step of bypassing 
said output diode as a function of said configuration signal. 

15. A DC power supply, comprising: 

first and second output rectifying circuits, outputs of said 
first and second output rectifying circuits being alter- 
natively couplable in a parallel configuration to provide 
power at a lower voltage and couplable in a series 
configuration to provide power at a higher voltage; and 

a voltage controller for controlling said DC power supply 
at a selected one of said lower and higher voltages, 
including: 

a configuration determination circuit, coupled to said 
output, that senses an output voltage of an output 
terminal of one of said first and second output 
rectifying circuits and generates a configuration sig- 
nal that is a function of a configuration of said first 
and second output rectifying circuits, 

a voltage feedback circuit, coupled to said configura- 
tion determination circuit, that develops a voltage 
feedback signal based on said configuration signal, 
and 

a voltage control circuit, coupled to said voltage feed- 
back circuit, that receives said voltage feedback 
signal and controls said output voltage as a function 
thereof. 

16. The power supply as recited in claim 15 further 
comprising separate first and second transformers coupled to 
said first and second output rectifying circuits, respectively, 
said first and second transformers evenly dividing an output 
current of said DC power supply between said first and 
second output rectifying circuits. 

17. The power supply as recited in claim 15 wherein said 
configuration signal assumes a discrete value as a function 
of said configuration. 

18. The power supply as recited in claim 15 wherein said 
voltage feedback circuit includes a resistor ladder having a 
resistance that is a function of said configuration signal. 

19. The power supply as recited in claim 15 wherein said 
voltage control circuit comprises a comparison circuit that 
compares said voltage feedback signal to said output voltage 
to control said output voltage. 

20. The power supply as recited in claim 15 wherein one 
of said first and second output rectifying circuits includes an 
output diode, said controller further comprising a diode 
bypass circuit, coupled to said output diode, that receives 
said configuration signal from said configuration determi- 
nation circuit and bypasses said output diode as a function 
thereof. 

***** 
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[57] ABSTRACT 

A power control device for high-frequency induced 
heating cooker is designed to supply a constant power 
to the work coil regardless of any change in the input 
current and voltage. The control device compares the 
voltage detected at the input current sensor detecting 
the input current of the full-wave rectifier with the set 
voltage of the user selector and applies a control volt- 
age to the pulse oscillator and applies the pulse oscillat- 
ing signal of the pulse oscillator to the driver and makes 
the switching transistor rapidly turn on and off to gen- 
erate a high-frequency current through the work coil. It 
includes a voltage sensor to detect the input and output 
voltages of the coil, a comparator to compare both 
detector voltages and to determine the drive starting 
point of the oscillator, a subtracter to subtract the volt- 
age on the input side of the work coil from the set volt- 
age of the user selector, a comparator to compare the 
voltage detected at the input current sensor with the 
normal vessel reference voltage, a transistor to cut off 
the control voltage applied to the pulse oscillator, a 
search control voltage part to produce a search control 
voltage of a constant level and a starting circuit part to 
generate an oscillation signal of a constant cycle, and a 
transistor turned on and off by the oscillation signal and 
supplies the search control voltage to the pulse oscilla- 
tor in a constant period. 

4 Claims, 3 Drawing Sheets 
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current flows thereby to the work coil L2, the electric 
POWER CONTROL DEVICE FOR power supplied to the work coil L2 cannot be changed 

HIGH-FREQUENCY INDUCED HEATING as the input voltage is changed, which results in the 

COOKER lowering of stability of the products. 

5 

FIELD OF INVENTION SUMMARY OF THE INVENTION 

The invention relates to a power control device for It is tne object of the invention to provide a power 
the high-frequency induced heating cooker, particu- control device for the high-frequency induced heating 
larly a current control device designed to supply a con- cooker designed to supply a constant electric power to 
stant electric power to a work coil of the high-fre- 10 the work coil even though the input current and voltage 
quency induced heating cooker regardless of any are changed. 

change in the input current and voltage. It is another object of the invention to provide a 

The high-frequency induced heating cooker is des- power control device for the high-frequency induced 
tined to make an eddy current of high-frequency to heating cooker designed to prevent the current from 
flow through a vessel of magnetic substance by generat- 15 flowing to the work coil by making the switching tran- 
ing a magnetic force of high-frequency in the work coil sistor off whenever a normal vessel is not placed on the 
and applying it to the vessel of magnetic substance, and work coil, or the temperature of the surroundings in 
to produce thereby the heat by the surface resistance of which the vessel is placed, has risen over a determined 
the vessel so that the materials to be cooked in the vessel temperature. 

are heated. 20 These objects of the invention are, according to the 

DESCRIPTION OF THE PRIOR ART invention, attained in such a way that in order to make 

a high-frequency current flow to the work coil by com- 

According to the conventional high-frequency in- ^ voltage detected at the input current sensor 

duced heating cooker, it is designed to detect the input ^ ^ ^ volta of ^ ^ selector> applying the 
current in voltage, to compare it with the level set by 25 controI e tQ ^ oscillator , ^ the 
the user, and to control die drive of a pulse oscillator mse osc ^^ a ^ of ^ ^ oscil ^ r £ the 
according to the result of comparison so as to make a ^ ^ ^fZumg on and off the switching 
consent current flow trough the work cod. Conse- qJJ^ the voltage put in the input sidf 

quently, it is impossible to maintain constant the electric , . , , . . ^ * £ . „ A . y . * 

^ower supplied^ the work coil. In other words, since 30 of the said work coil and subtracts the detected voltage 
the electric power supplied to the work coil is produced * om ^ ° f the S3ld ™ T sdcct ? r ' compares 

by a multipUcation of the current and the voltage, any *e magmmde of the input and output voltages of the 
change in the input voltage leads to a change in the ™ d work coil and determines the dnve starting point of 
supply power so that it is impossible to maintain it con- *** 531(1 **** osclllator - If voltage detected at the 
stant, and if the input voltage is changed drastically, 35 ^ m P ut current sensor is lower than the reference 
then the electric power supplied to the work coil is voltage used in the normal vessel, then one cuts off the 
accordingly, changed drastically to reduce the stability control voltage applied to the said pulse oscillator and 
of products. ._ at the same time supplies and cuts off at a regular period 

As shown in FIG. 3, which is a circuit diagram of the a new search control voltage to the said pulse oscillator, 
conventional high-frequency induced heating cooker, 40 m & wnen ^ temperature of the surroundings in which 
the input AC power source 51 is subject to a full-wave the vessel of magnetic substance is placed, has risen 
rectification in the full-wave rectifier 52, and after pass- over a determined temperature, one cuts of the control 
ing through the noise and impulse voltage absorption voltage supplied to the said pulse oscillator. 

fn°Sl^ A 31 " 1 Ch H kC C °™ *' ^ PU l * Sm °?^ ed AK BRIEF DESCRIPTION OF THE DRAWINGS 

in the smoothing condenser C2, and then it is applied to 45 

the resonance circuit of the work coil L2 and condenser 1° the accompanying drawings, 
C3, while as the switching transistor Ql is switched on FIG. 1 is a circuit diagram of the power control do- 
or off rapidly, the high-frequency current flows. On the ^ce according to the invention, 
other hand, the current put in the full-wave rectifier 52 FIG. 2 is a detailed circuit diagram of an embodiment 
is detected in voltage at the input current sensor 53, and 50 shown in FIG. 1, 

the detected voltage is compared at comparator 55 with FIG. 3 is a circuit diagram of the conventional high- 

the set voltage of the user selector 54 to control the frequency induced heating cooker. 

drive of pulse oscillator 56. That is to say, if the de- hftatt Fn npsrp tpttotm nv top 

tected voltage is lower than the set voltage, then the ^SSSdSSSSS^ 

pulse oscillator 56 is driven to generate the pulse signal 55 PREFERRED EMBODIMENTS 

of high-frequency which is applied to the base of Composition and operational effects of the invention 

switching transistor Ql through the driver 57 to turn it will now be described in more detail with reference to 

on or off so that the high-frequency current flows to the the accompanying drawings. 

work coil L2. While if the detected voltage of the input As shown in FIG. 1, which is a circuit diagram of the 
current sensor 53 is higher than the set voltage of the 60 power control device according to the invention, the 
user selector 54, then the drive of the pulse oscillator 56 high-frequency induced heating cooker destined to 
is stopped, the switching transistor Ql is maintained in rectify AC power source at the full-wave rectifier 1 and 
the off-state, and thereby a constant current corre- supply it to the smoothing condenser C2 and the work 
sponding to the set voltage of the user selector 54 flows coil L2 through the noise and impulse voltage absorp- 
to the work coil L2. 65 tion condenser CI and the choke coil LI of the inverter 

As described above, the conventional device has a part 3. Also, the cooker will detect in voltage the cur- 
disadvantage in that since it is controlled in such a way rent put in the said full-wave rectifier 1 at the input 
that only the input current is detected and a constant current sensor 4, and compare the detected voltage 
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with the set voltage of the user set apparatus 17 at the to the nonreversible input terminal of the comparator 91 
comparator 11 to apply a control voltage to the pulse on the input side of the pulse oscillator 9 through the 
oscillator 9, and to apply a pulse oscillating signal of the diode D4. 

pulse oscillator 9 to the driver 7 and to turn on and off The operational effects of the invention comprised as 
the switching transistor Ql of the said inverter part 3, so 5 described above will now be described in more detail, 
that a high-frequency current flows to the said work When the main power supply switch (SW1) is short- 
coil L2. The circuit comprises a voltage sensor 10 for circuited, the AC power source is rectified at the full- 
detecting the voltages on the input side and output side wave rectifier 1 and then supplied to the work coil L2 
of the said work coil L2, a comparator 8 for detenning of the inverter part 3 through the thermostat TS. The 
the drive starting point of the pulse oscillator 9 by com- 10 AC power source is supplied to the power supply cir- 
parison of both the detected voltages of the voltage cuit 5, on the output side of which a constant DC volt- 
sensor 10, and the subtractor 20 subtracts the voltage on age Vcc is put out. When the output voltage of the 
the input side of the work coil L2, which is sensed at the power supply circuit 5 becomes higher than the set 
voltage sensor 10, from the set voltage of the user selec- voltage of the reset circuit 6, a constant voltage is put 
tor 17. Further, a comparator 13 to compare the control 15 out of the reset circuit 6 and supplied to the output side 
voltage put out of the comparator 11 with the vessel of comparator 91 of the pulse oscillator 9 and the emit- 
removal reference voltage V ref 1 and applies it to the ter contact of the transistor Q5. 
side of normal vessel reference voltage V ref 2, and a Consequently, as described later, the pulse oscillator 
comparator 16 compares the detected voltage of the 9 is driven to put out the pulse signal, and this pulse 
input current sensor 4 and the normal vessel reference 20 oscillating signal makes the switching transistor Ql 
voltage V ref 2. Also, a transistor Q4 makes the output switch on and off rapidly through the drive 7 and the 
control voltage of the comparator 11 flow to the earth high-frequency current flows thereby to the work coil 
by the high-potential output signal of the comparator L2. At this time, the current put in the full-wave recti- 
16, and a search control voltage part 21 produces the fier 1 is detected in voltage at the input current sensor 4 
search control voltage and supplies it to the pulse oscil- 25 and applied to the reversible input terminal of the com- 
lator 9 and a starting circuit part 19 to produce the parator 11, and the set voltage of the user selector 17 is 
oscillating signal of constant cycle. Next, a transistor Q2 applied to the nonreversible input terminal of the corn- 
will cut off and supply the control voltage applied to parator 11 through subtracter 20 so that the voltage that 
the pulse oscillator 9 by switching on and off through is proportional to the difference between the voltages 
the oscillating signal of the starting circuit part 19, and 30 put in both input terminals is put out as a control volt- 
a temperature sensing circuit part 14 will sense that the age which is applied to the nonreversible input terminal 
temperature of surroundings in which the vessel is of the comparator 91 on the input side of the pulse 
placed, has risen over the determined temperature, and oscillator 9 through the diode D3. However, this com- 
a transistor Q3 will cut off the control voltage switched parator 91 operates as an open collector. That is, in a 
on by the output signal of the temperature sensing cir- 35 case where the control voltage applied to the nonre- 
cuit part 14 and apply to the pulse oscillator 9. The versible input terminal of the comparator 91 is higher 
undescribed reference number 5 in the description of than the voltage applied to its reversible input terminal, 
drawings represents a power supply circuit to put out its output terminal becomes an open state so that the 
the constant DC voltage Vcc from AC power source, voltage put out of the reset circuit 6 is charged in the 
the reference number 6 represents the reset circuit 40 condenser C6 and a high-potential signal is put out to 
which applies the driving voltage to the pulse oscillator the collector of the transistor Q5. In an opposite case, a 
9 when the output voltage of the power supply circuit 5 low-potential signal is put out to the output terminal of 
is maintained at a higher level than the constant voltage, the comparator 91 and the charged voltage of the con- 
the reference number 18 represents the indication cir- denser C6 is discharged so that a low-potential signal is 
cuit which indicates the set voltage state of the user 45 put out to the collector of the transistor Q5. 
selector 17 when the low potential signal is put out of The time of the high- and low-potential states of the 
the comparator 16, and TS represents the thermostat. pulse oscillating signal put out of the pulse oscillator 9 is 

As shown in FIG. 2, which is a detailed circuit dia- proportional to the level of the control voltage put out 
gram of an embodiment shown in FIG. 1, the voltage of the comparator 11, and the pulse oscillating signal 
sensor 10 comprises resistors R6-R9 and condenser C4 50 put out of the pulse oscillator 9 controls the on and off 
and detects the voltages on the input side and the output of the switching transistor Ql through the driver 7 so 
side of the work coil L2 of the inverter part 3, respec- that a constant current flows to the work coil, 
tively. Both detected voltages are connected so as to be On the other hand, since the voltages on the input and 
applied to the nonreversible and the reversible input output sides of the work coil L2 are detected at the 
terminals of the comparator 8, and the output side of the 55 voltage sensor 10 and then applied to the nonreversible 
comparator 8 is connected to the input side of the pulse and reversible input terminals of the comparator 8, the 
oscillator 9 comprising resistors R10-R12, condensers switching transistor Ql is off. When when the counter 
C5, C6, comparator 91 and transistor Q5. electromotive force is produced from the work coil L2, 

The voltage on the input side of the work coil L2, the voltage applied to the reversible input terminal of 
which is detected at the said voltage sensor 10, is also 60 the comparator 8 becomes higher than the voltage ap- 
connected so as to be applied to the minus input termi- plied to its nonreversible input terminal so that a low- 
nal of the subtracter 20 and to be subtracted from the set potential signal is put out to its output side. When the 
voltage of the user selector 17. The search control volt- voltage on the input side of the work coil L2 becomes 
age part 21 comprises a diode D6, resistors R13-R15 lower than the voltage on its output side, the output 
and a condenser C7 so as to put out a search control 65 terminal of the comparator 8 turns to an open state so 
voltage of a constant level at the time that a high-poten- that the drive starting point of the pulse oscillator 9 is 
tial signal is put out of the comparator 16, and the determined. In other words, when the voltage on the 
search control voltage is connected so as to be applied input side of the work coil L2 becomes higher than the 
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voltage on its output side, and the output terminal of the 
comparator 8 turns to an open state, the pulse oscillator 
9 is driven by the control voltage of the comparator 11 
to turn on the switching transistor Ql. 

Furthermore, since the voltage on the input side of 5 
the work coil L2, which is detected at the voltage sen- 
sor 10, is applied to the minus input terminal of the 
subtractor 20 and subtracted from the set voltage of the 
user selector 17, the set voltage applied to the nonre- 
versible input terminal of the comparator 11 is de- 10 
creased in proportion to the increase of the voltage on 
the input side of the work coil L2. Finally, as the volt- 
age on the input side of the work coil L2 rises, the 
on-time of the switching transistor Ql becomes short 
and its off-time gets long. 15 

Thus, the on and off time of the switching transistor 
Ql is controlled by detecting the input current of the 
full-wave rectifier 1 and the input voltage of the work 
coil L2, and thereby a constant power is always sup- 
plied to the work coil L2. 20 

On the other hand, in a case where a normal vessel of 
magnetic substance is not placed on the work coil L2, 
the current flowing through the work coil L2 is re- 
duced and the voltage detected at the input current 
sensor 4 is lowered, so that the level of the control 25 
voltage put out of the comparator 11 relatively rises. 

However, at this time, the voltage detected at the 
input current sensor 4 becomes lower than the normal 
vessel reference voltage V ref 2 set by the value of 
resistors R4, R5, the high-potential signal is put out to 30 
the output terminal of the comparator 16 to turn on the 
transistor Q4, and the control voltage of the comparator 
11 flows thereby to the earth and the supply to the pulse 
oscillator is cut off. Since the high-potential signal put 
out of the comparator 16 is charged to the condenser C7 35 
through the diode D6 and the resistance R13 of the 
search control voltage part 21, a search control voltage 
of constant level is put out of the search control voltage 
part 21, and this search control voltage is supplied to the 
input side of the pulse oscillator 9 through the diode D4. 40 
At this time, the starting circuit part 19 is driven by the 
high-potential signal put out of the comparator 16 and 
an oscillation signal of constant cycle is put out As the 
transistor Q2 is turned on and off in a constant period by 
the oscillation signal of the starting circuit part 19, the 45 
said search control voltage is supplied to the pulse oscil- 
lator 9 in a constant period to drive it in a constant 
period. Consequently, the switching transistor Ql is 
turned on and off in a constant period, and detects 
whether or not the vessel of magnetic substance is 50 
placed on the work coil L2. 

In a state that a high-potential signal is put out of the 
comparator 16, the indication circuit 18 is not driven, 
and the set voltage level of the user selector 17 is not 
indicated on the indication circuit. 55 

On the other hand, when the vessel of magnetic sub- 
stance is removed slowly to a state that the normal 
vessel of magnegic substance is placed on the work coil 
L2 and is driven as described above, the current flowing 
through the work coil L2 is reduced gradually, and the 60 
voltage detected at the input current sensor 4 is lowered 
slowly so that the level of the control voltage put out of 
the comparator 11 is increased gradually. When the 
level of this control voltage exceeds the vessel removal 
reference voltage V ref 1 set by the value of the resistors 65 
Rl, R2, a high-potential signal is put out to the output 
terminal of the comparator 13, and this high-potential 
signal is applied to the nonreversible input terminal of 
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the comparator 16 together with the normal vessel 
reference voltage V ref 2 through the diode D2 and the 
resistance R3 so that the voltage applied to the non-rev- 
ersible input terminal becomes higher than the voltage 
detected at the input current sensor 4 and a high-poten- 
tial signal is put out of the comparator 16. As described 
above, accordingly, the high-potential signal is cut off 
and the control voltage of the comparator 11 is supplied 
to the pulse oscillator 9, and at the same time the search 
control voltage of a constant level is supplied to the 
pulse oscillator 9 in a constant period to drive the pulse 
oscillator 9 in a constant period. 

When the ambient temperature in which the vessel of 
magnetic substance is placed, has risen over a deter- 
mined temperature, it is detected at the temperature 
sensing part 14 and the transistor Q3 is thereby turned 
on so that the control voltage is not driven. Since the 
switching transistor Ql is kept in an off-state and no 
current flows to the work coil L2, it is possible to pre- 
vent the ambient temperature in which the vessel of 
magnetic substance is placed, from rising beyond the 
determined temperature. 

Whereas, the thermostat TS, which is mounted on the 
radiating plate of the switching transistor Ql, is open 
when the temperature of the radiating plate has risen 
beyond a determined temperature, to cut off the electric 
power supplied to the inverter 3. 

As described above in detail, it is possible according 
to the invention to uniformly maintain the output of the 
work coil regardless of any change in the input voltage 
by detecting the input current of the full-wave rectifier 
and the input voltage of the work coil and supplying a 
constant power corresponding to the level of user set 
voltage to the work coil, to prevent the current from 
flowing through the work coil when the ambient tem- 
perature in which the vessel of magnetic substance is 
placed, or the temperature of the radiating plate of the 
switching transistor has risen beyond a determined tem- 
perature, and to always operate the apparatus in a stable 
area in order to further uniformly control the cooking 
time by detecting whether or not a normal vessel of 
magnetic substance is used, and controlling the on and 
off switching of the transistor. 

What is claimed, is: 

1. A power control device for a high-frequency in- 
duced heating cooker having a work coil driven by 
inverter means comprising: 
rectifier means for rectifying AC power supplied to 

the inverter means; 
input current sensor means for detecting the input 
current from the AC power supplied to said recti- 
fier means; 

first comparator means for comparing the detected 
input current of the input current sensor means 
with a manually selectable reference voltage; 

pulse oscillator means for generating a rectangular 
pulse signal; 

driver means for applying the rectangular pulse signal 
to said inverter means to turn said inverter means 
ON to thereby apply a high frequency current 
through said work coil; 

voltage sensor means for detecting the voltages on 
both the input and output sides of the work cofl; 

second comparator means for comparing both de- 
tected voltages of the voltage sensor means and 
determining whether the output of said first com- 
parator means will drive said pulse oscillator 
means; 
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means for substracting the voltage detected at the 2. A power control device for a high-frequency in- 

voltage sensor means on the input side of the work du ced heating cooker as claimed in claim 1, further 

coil from the manually selected reference voltage; including temperature sensing circuit means for detect- 

third comparator means for comparing the detected , ta ^ mt0K ^ < 2w5^™ 
* . , f o 5 nec ted to the transistor means for cutting OFF the sup- 
voltage of the input current sensor means with a pJy q{ the search CQntrol vohage 

reference voltage which would be generated by the 3 A contro \ device for a high-frequency in- 

presence of a normal sized cooking vessel on the duced heating cooker as claimed in claim 1, further 

work coil; including fourth comparator means for comparing the 

semiconductor switch means for cutting OFF a high 10 output of said first comparator means with a predeter- 

potential output signal of the third comparator mined reference voltage, said fourth comparator means 

means . generating a high-potential signal when the removal of 

search control voltage means for generating an oscil- a nonnal cooking vessel is detected by the output of said 

lating signal during a predetermined period; i5 ^^gf^ mem& exceedln S an additional refer- 

starting circuit means for generating an oscillating control device for a high-frequency in- 

signal during the predetermined period; and duced heating cooker as claimed in claim 1, further 

transistor means turned ON and OFF by the oscillat- including indication circuit means for indicating a low- 
ing signal of the starting circuit means for cutting potential output signal from the third comparator 
OFF the supply of the search control voltage to 20 means. 

said pulse oscillator means at a predetermined time. ***** 
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^^^feiQ83Y - or a written justfficarion for cori- 
K^^KS-;^ " fan ■ a noncompetitive basisrMl" 
MB^TI 3-3.5301 (1983). Moreover, the 
fessg^fe^^gj^ . form clauses required by federal 
Procurement regulations would have no ap- 
fea-hiiity to this type-, of collaborative re- 



m<xL. See, e.g.: 41 C.FJ&L §§ 
: 1" 7 («* 3 >- Confirmatory of this 
^^^rtn^fict tliatHHS itself has '.used a form 
jf^^to/Pasteur's ^ September 23, i?83 



f -when sending cell- lines to other 



sgB^aagi -J'.-For "theioregoing. reasons,, we are per- 
i|§§iSaeaV that-the -primary: funetion of >the 
^Sa'e^deE- ' contracts was facilitation of^the 
^^trlmsfer-of research materials, among scien- 
■WftiitfT engaged in a collaborative research ef-. 
^^loriiibtprocuTement of property or services, 
f^y^ftfid th.at they, .therefore, do not fit within the . 
i^^fscbpe'.bf the' Contract Disputes Act Ac.cprd- 
'^^nnll^e reverse the judgment of the Claims 
^^^^Qurt^nd remand the case for consideration 
^^ofiwhetlier there is a valid and enforceable 
^^c6niract r rkn'd, "if so, whether it Has .been 
[^^Shfeached", : , - . . i; . 

^MVERSED ANL > REMAND JED 




Ijcourt of Appeals^ Fed^I Circuit 

Brothers Inc".- r -V. Union Oil 
"Company of California ""''**_ 

.. " No, 86-1258! ';\ 
S3^./D6dded March 12, 1987 , - . 



IfpP AtENTS ' 
K^ft^ ? PatenrafaiKty/VaUaity — Anticipation ■ 
^^^-iPrior art (§115;0703) * 



||g^uagment n.o.V:, in view ot evidence aemon^ 
^^sffaring-that claims for making urea-sulfuric . 
$J||pcid. fertilizer, mcmdin&-c}aims that reaction 
' : ^&e_cbhducted in ."heat sink": of recycled fer- 



_ _ _ that 

jpecmcMi^detaaed'process for. making such 
^ea^suifuric' acid products and that -explicit- 
:v " I taught that base or "heel", of recycled 
jSjHz'er. can be. used to make more of prod- 
_^/-even if patentee ; . of t prior art did: -not 
JKogh&e that bed functioned as- heat sink, 
Isjoce; heat sink property was inherently, pos- 

tffParticulkr patents — Fertilizers : T_ 

|p4V3i-0;343, Verdegaal and Verdegaal, Pro- 
^ ^ §ess for Making liquid Fertilizer, holding- of 
^^SSS^y and mfringement reversed. ■ ■'* 

l ^i^"fi ' ■"' ■ 



■ Appeal from District Court for the East- 
ern District of California, "Cojie, 

Actiori-by -Verdegaal- Brothers'IncJ^WiI- 
liam Verdegaal, and '"Gebrge Verd'egaal, 
against "Union Oil Company of California,' 
and Brea Agricultural 1 Services' Inc :i for pat- 
ent infringement From decision denying de- 
fendants' motion for judgment notwithstand- 
ing the verdict^ defendants appeal. Reversed. 

Andrew J.Belansky of Christie, Parker & 

■ Hale (David A. Dillard\ with- him on' the 
'.'brief)-,- all of Pasadena, Calif:;- for 

appellants. *' \" T ,\ "... 



John P. Sutton of Limbachr-Bimbach- & 
- Sutton "(Michaei ; E.-Dergosits, with him on 
the brief), all of San Francisco, Calif.,- for 
appellees. * l! 

Before Markey, Chief Judge," and Davis"and 
Nies, Circuit Judges.^ - -'' > 

Nies, Circuit Judge. ? . 

Union Oil ^Company of California*; and 
" Brea AgncWuraT^ervices, Inu £cdli Bctfcdy- 
Union Oil) appeal from -a judgment of the 
United States District Court -for the* Eastern. 
District of California, No. CV-F-83-6~8 REC, 
entered on a jury verdict '-which declared 
U.S. Patent No. 4,31 0,3.43.. (:3.43)^owned by 
Verdegaal Brothers, Inc.; '^alidTahd. claims 
1, 2, and 4 thereof inf^jged.by Union Oil, ■ 
Union Oil's morion for judgment 1 , notwith- 
standing the verdict (JNO^'wp denied. 
We reverse. . * : V 'i> 



: . BACKGROUND . ' 
. , The General Technology . 

The patent in suit relates to a process for 
making* certain known urea-sulfuric acid liq- 
uid fertilizer products. These. products are 
made by reacting wateri-urea (a -nitrogen^ 
containing chemical), and stdfuric/ acid (a 
sulfur-c^tainirig cheinical) " in-- -particular 
proportions. The nomenclature , .cOnmp^y 
used. by the fertilizer industry refers to. these 
fertilizer products numerically' according- to 
the percentages . by weight " 61- fouf . fertilizer 
'constituents in the fdjlowing orderi' nikbgen, _ 
.phosphorous, 'potassium, and sulfur. Thus, 
for example, a fertilizer contaiinhg 2%%. ni : 
trogen, no p"hosphorous of potassium, an'd^% 
sulfur is expressed numerically as 28-0tO-9: 

the Process of the '343 Patent 

The process' disclosed in the '-343 patent . 
involves the chemical' reaction between urea 
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5i.-:-.fe-^E>. 



tikis!'.* 



and sulfuric acid, which is referred to as an 
• exothermic reaction because it gives off heat. 
To.'preveni- high temperature .buildup, the 
reaction is conducted in the.. presence of a 
nonreactive,. nutritive heat sink which : "will 
.absorb 'the -heat of reaction.-'Speciacany,. a 
previously-made batch of liquid fertilizer 
known -as a "heel" — can serve as thereat 
sink to -which more reactants, .are .added. 
Claims 1 and 2 are representative: 

h In a process for making a concentrat- 
ed h^uid- fertilizer ,=by reacting sulfuric 
acid and lirea, "to form aa. end. product , the 
improvement comprising: . >'v*<\,-s 

a. providing a non-reactive, nutritive heat 
sink,- capable -of dissipating the heaf .of 

.* urea and sulfuric acid, in an' "amount at 
".--least 5% of the end product, * ; - 4 *u .-<L 

b. adding water to the heat^sirxk.jhi an 
amount- not greater than" 15% of tfie end 

■/product,-,^ •. M^-" -\ 

'" c, adding urea to the mixtufe-m an amount 
of at least 50% of the total weight of the 
end product, ->^V. $ T 

'■ d. adding concentrated sulfuric acid in an 
'/amount "equal to at least 10% of the: total 
\ - weight .of the end product. -" . /•-* _ r-' 'j 
2. The process of claim 1 therein. the 
heat sink -is . recycled liquid fertilizer. - ; ' 

: ? ' . ■ t Proce~dural History • ,v- ? 



validity of claims. 1, 2, and 4 of the 343 
patent? " * ' 




* VerSegad brouf ht'Mt^^ 
m the TMted" States llfcirict ; Courtr -for .the' 
Easterh'Distfict of California charging jthat 
certain processes employei>y Unioh.'Qil for 
mfllnrrg liquid fertilizer products infringed 
all claims of its '343 patent. Union Oil de- 
fended on the grounds of noninfringement 
and patent invalidity' under 35 U.S.C. 
§§102, 103*; The* action was tried before a 
jury which 'returned' a. vefdict : consisting of 
answers to five questions. Pertinent here are 
' Its answers- thaf the- r 343 r jiafent was "valid" . 
over the prior art, and that certain of Fmon 
Oil's processes mfrmgeddaims 1,2'; and 4. of 
the patent. 'None were found' to\irafringe 
claims : 3 or 5; Based-'on^juryrs. verdict^the 
district court entered' judgment in .favor of 



"Having unsuccessfully moved for a drrect- 
ed verdictimderFed. R; Civ.P. 50(a), Umpn 
"Oil' timely filed a motion unSer Rule* '50(b) 
for" JN'OV seeking a judgment' "that" "the 
claims of the 343 patent were invalid under 
sections 102 -and 103: The Strict cour^ 
denied the-mbtion without opinion'. ■ :' '7-' • 

ISSUE PRESENTED 

" : Did the district court err in denying Union 
Oil's motion for JNOV with respect. -to the 



.Standard of Review .; 

When considering a motion for JKOV a 
district court must: (r) -consider aE of the 
evidence; (2) in a light most favorable- to the 
non-moving party; (3> drawing all reason- 
able inferences favorable to that party;- (4J 
. without determining, credibmty -bf the wit- 
nesses; • and' (5) - without -substituting its 
choice' for that of the jury's' 'in deciding 
-between conflicting elements of the evidence. 
Railroad Dynamics f-Inc, v. A. Stucki Go v 
727 R2d lfe 1512-13, 220 USPQ 929, 
936 (Fed. (Dir.)', cert: denied, 469- U.S. 871 
P224 USPQ 520] (1-984); Connell vl Sears, 
Roebuck *Cb\!'T& F.2d 1542 1346^^.0 
USPQ 193, 197 (Fed.Cir. ; 1983).Ao^stnct 
■court' should grant a- motion for JNOV only 
when it is convinced upon the record before 
the jury that reasonable ' persons -could not 
have reached a verdict fox . the nonmovnig 
party. 'Railroad' Dynaniiis" 121 F.2d at 
1513 220 USPQ at 936; Connell, 722 F.2d 
at 1546, 220 USPQ at 197.' r . [ */ \ 

To reverse the district court's d enial of the 
motion for WOV, tfeie&'Qfirm^c 0 ^^ 
us that either the jury's factual findings are 
not supported by substantial evidence, or, if 
they are, that those findings cannot ^support 
the legal conclusions which necessarily were 
drawn bythe jury in forming its verdict, See 
Perkin-Elmer Corp. v. Computeryisw? 
Corp., 732 F^d 888, 893, 221 USPQ 66J, 
673 L (Fed. Gir.), ceri.jienied, 4'69^U.S. 857 
T225 USPQ 792] -.(I98^. 4 Railroad -Dynam- 
ics, 727 F.2d at 1512, 220 USPQ: at: 936. 
'Substantial evidence -is inore than just a 
mere ' scintilla;, it is ■ such relevant . evidence 
from the record 1 taken as a,whoie as a reason- 
able mind- might accept as -adequate to sup-, 
port the finding under review. 'Consolidated 
Zdison €0: ^NLR3, -30$ -U:S. : W 229 
Perkin-Elmer, 132 TJ2d>at 8?3 5 221 
USPQ at 673; SSmi&qftp. 1 ®^*'. 
infl Trade C6mm r n,<7l% 7 F.2d- ? 3 : 65, 
n.10, 218 USPQ 678, -6SA mlD (Fed: Or. 
-1983). A trial court's denial' of a inotibn for 
■ JNOV must stand unless the evidence :isP6T 
such Quality and' weight that reasonable- and 
fair-minded*persons in the exercise of impar- 
tial judgment could not reasonably return 
the iuryV verdict Envirotech •Cprp^V;, At 
George ■Inc.rlW F.2d 153, 758, 221 ;USPQ 
473, 47T(Fed. Cir.l?84). -/ r/^ • Jt 
! - Our precedent, holds that the presnmption 
of validity afldrded a U.S. patent by 35 
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- U.S.C. § 382 requires*, that .the : party. chal- 
lenging validity prove the facts eskbhshine 
invalidity by clear and convincing evidence 
American Hoist & Derrick Co, v. Sowa & 
f£f fe'J 2 /^ 1350 > 136G;:220USPQ 
£?r r^ ( f^ Clir *^ ^ fcmtdirm U.S. 
,82.J J224- USPQ -.520]- (1^84):. Thus,; the 
-precise question to be'respivedin this'case is 
■ whether. Union, Oil's evidence is-so clear and 
v convincing -that reasonable jurors could<oriiy 
. include that the claims in issue were inval- 
id See Perldn-Elmer.Jil F.2d at 893, 221 
*?9, at 6 ^;Jlailroali Dynamics, 727 F 2d 
,at 1511 220. USPQ at>35. \ - -.' 



r ' A claim" is "^fe^ 

every element as set forth" in the daim is 
f0 ™^ j; !?^ r \expresay or 'inWently : aV 
scnbed;-m-.a' siiigre : Jinbr art reierence/See 
^ 'Structural Rubber Proas': 'Col v Park 
Rubber Co., 749 F.2d 707^71-5 ' 223 USPO 
" 1264, 1270^Fed ^984) 
; F.2d at l548, 220 USPQ. at 198; Kalmdirv. 
Kvmberly-Clark Corp., 713 F.2d 760 771 

M S4 h Union Oil" assorts that the Subject - 
cla^ ,of the^343 . patent ,are anticipated 

found -m 'the bnginal application f of U;S 
Patent No. 4,315,783 to Stoller/VhlchUe 
jury was instructed was prior art. < 7 - 1 ' ■• 

Fromthe jury> s verdict of patent vahch'fy 
we must presume that the jury concluded 
™tUiuon-pil failed to prove by clear and 
convincing evidence that claims 1, 2 "and* 4 
^f^pipzite by the Stoller patent See 
F f r ^ El ™r> 732 F.2d at 893-221- USPQ 
?L^ 7 .- ' Railro * d Dyr^mics; i21 F2d at 
. Wlfi,220TJS?Q af939. Under the SuS 
Uons of this case, -this conclusion could have 
been reached only if the jury found that the 
Moller patent did not disclose each and every 
eJ ^? nt of- the 'claimed 'inventions.' Having 
reviewea the evidence, we conclude s«£ 



f^^ d '^ ref0 ^- Ul1 ^ PiFs motion 
.-for JNOV.pn the. grounds that'- the' claims 
• were, a-nticipated -should: have : been granted. 

The. Stoller- : patent discloses.processes'-for 
making both iLrea-phospnoricracid-and'urea- 
;-sulfuricacidfertmzers.-Example 8 of Stoller 
specifically details, a process" for ^maiahg 
*. 30-0-:Q-1Q . urea-sulfuric . ..acid ..products 
: There is no dispute- that Example^ -meets 
elements b, c,_andd of xlaim %/sjpecificaliy 
.the steps of adding water in 'an. amounfiiot 
greater than, 15% of the product/ure&m an *. 
/amount of.atJeast 5Q%.of -tie 'prSaficK Ind 
concentrated sulfuric acid in an amount ofat 
-least 10% of &eproduct;:Verjiegkardisputes 
that Stoller teaches" elemehf l^&eJstep of 
■claim ; 1 of "providing a hon-reacUve^-nuIn- - 
tive heat sink.?.' As set-forth m cBunii^&e 
hea ; t sink is recycled fe^ir^x^*^^ 
The Stollef spec^caSph\^ 
on 7, line 30, ^closes: Trt " 



"umn' 



stantial evidence do^ not support' thejury's 



1 Section 102(e) provides:' ' " " .- h 

• A person shall be -entitled to a patent ufissW 

(e) tiie invention was described m. i .patent 
1 • f^ted on an application forpatent by Mother 
ftcd in the United States before the, indention 
•thereof by the. applicant for patent, orTon an 
international apphcation by pother/ who" has 

• /ttI ^ #f ^remeats. of paragraphs- (1), 
•<2),.and (4) of stctibnlll (c) of this title before 
tneinven^on'^erepfbytheappncantforpkteht - 



^ : ^ Oncea batcli pf Rqwa product h'as'leen 
- made, it canTfie used as a";base for* further 
. manufacture. TTrals r o^^^^^ 
\ liquid in a ^^y^^;<^\§0^Bc 
size, adding urea m^'ufficTent^dualitiS'to 
.double ffiftjgzii of "thVMstied' ba^&id- 
. r ing an^wadsr requ^ed: : for"the formula- 
, tion, and slowly Jaddirig the : .suiSnc ; acid 
^-_whiksti^g!le 
5i ^evesse££erffi^ 

be ^nducted-iH'aTirmed^to 
, This porfipn^pT the &bller^picific f aribn\%- 
phcitly Reaches' ffiaf urea : asd'"suifurib-aci^ 
-. 0211 > 6 . ad *d to. recycled fejfihzerliJei, a'.Heel 
ot base of j>reviousIy-inaag |Foduc£ ; I)r 
Young, Union Oil's expert; id tesffieaiVer- 
^aegaal-preserited naevidenbe tb , tfieSntrary 
^./Verdegaal : ^jaxg^'thB StoHer^bes 
" not anticipate -because; fiV ^bllery method 
sulfuric acid is aHaeS i&W/^^herb^Tffic • 
claimed process_aliows.,for ..Tapid : addition 
However, there-is" no 7 limiiafi"& 
clanns with respect U which 
sulfuric acid is-;adtfea^£ r ffi^ 
. inappropriate fdn Verdegaal tb'irelr 6n that 
' auction. See SSIBrfW F:2d at^78r218 
USPQ at 689vlt musihe alsumed rife slow 
; addi.tion would, hdt chahge^the- blaihiea : prd- 
cess in any respbet ;inciudihg tne fiihctjbn of 
t|ie recycled material ; as a-heafsmlc- • 
1;' Yerdef akl next argues thJt ^testimony 
oi Union Oil's experts-with respect to what 



Claim 4 is wntteri in terms" of 'approximate • 
percentages of all reactants by weight of the end 
product No argument is made .that the process'of 
daim.4 would result .in a fertilizer -product any ' 
.dnTerent from .tjiat disclosed by . Example. 8 .of 
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Stoiler "teVches 'could "Well* have been" dis- 
- counted by the jury for bias; Discarding that 
iestimpny d'des. -not eliminate the-'- reference 
■ itself as evidence or its uncontradicted disclo- 
sure that- a base : of ; recycled fertilizer in a 
process may be" used to make* : inore ,of " the 
product. r- ' ' ' • •■ I i . - 

yerdegaal raises several variations 1 of 
'an argument, all of which focus. oh : the fail- 
ure of Stoiler to explicitly identify 'the heeiin 
"his process is a "hfcat; ■sink.^ In 'essence, 
: " Vef degaa! maintain^ that - Jjecaiise^ /Stoiler 
did not recognize the" "inventive' concept" 
that ''the heeljftocrianed as a' hear' sink, 
"Stoilef's process cannot anticipate 
gument is wrong as : a matter of fact and law. 
Verdegaal's oym expert;: D£ . Baiune, ■■ad- 
mitted fiat Stoiler discussed the probierh of 
Jiigh temperature* cause^\by . the ^othermic 
'reaction; and that tie heel could function as 
( a heai . : siiuc 5 ^ eyent^ Union QiPs 
burden of proof .was limited jio 'es^biishing 
■ 'irmtStpner dSclosed.rie same ^ process'; it did 
; norhave the i addifibrial> burden ;of .proving 
, thiat St611er ; recognized the heat smkxapa- 
: f biHties* of using a heeL Even-assuming Stoiler 
1 ;did notrecogrijze that the hjel^jf ii^pfbcess 
;fiini^pned.as*a Beat sink,,thit property 'was 
i nherently possesse d jjy tie heel in his dis- 
r ~^ieiQ^c^^and^ anticT 



* pates the claimed ihveritionT ~Sea"7n r£ del 
^rich, 66&R2d 578, 581 212 USPQ 323/326 
; :(CCPA;I98a;X : In re SwMhori; %39. R2d 
r ,210, 212-13- ^69. TJSPQ 22&~ 'lit^CFA 
iI971); . t .T3& , pertinent issues -Ire "/ whether 
^.Stoiler, iO^eloses' tie process bf addmg urea 
>nd sifflufic acid to a previously-made batch 
;.;bf product, and whether trkt base\wbiiid In 
i&rtact asja heHsihk. Oh tfie eStire'ty of the 
^recqrdj these issues dould only Be resolved in 
'tie affirmative. \ f / t " _ . / t [ m \ \ 

On apjeal'yerdegaal improperly attempts 
,;td. attack the" status of the. Sfpiler , patent as 
.prior ar^. staling in its .brief:. . , lJt \ 
1 :. : -\VerdegaaX also t intrdduceoi evidence at 
& trial that the S toiler patent is not prior art 
. under 35. US.C. §§ 102(ej/l 03. Professor 
. < v Ch^um^testified that the Stoiler patent,, in 
%. iis. opinion, was /not prior art, : L , ; This 
-, conclusion finds support/in inreWerih- 
^•eim, 646 *.2d 527. [209 USPQ 5541 " 
ii (CCPA.1981), and 1 Chisum on Patents 
. §3,07[3]. . .. 

Appellee Brief at 27 {record cite omitted). 
Seldom have we encountered such blatant 



distortion- of the record. -A question about the 
status of the Stoiler -disclosure as prior art 
did arise at trial. Union Oil asserted that, 
even though the Stoiler patent issued after 
the '343 patent* Stoiler was prior art under 
section 102(e) as of its filing date which was 
well before the filing date of VerdegaaTs 
application. Professor Ghisum: never testified 
that the Stoiler patent was riot prior art, but 
rather,- stated that He did not know whether 
' it was 'prior art An excerpt from the perti- 
■ nent testimony leaves ho' doubt on this point: 
* Q. (Mr- Sutton): And do you know wheth- 
er "the Stoiler patent is; prior art to the 
application of the Yerdegaal patent? 
A. (Prof. Chisum): I don't know that it is, 
no. * . • '< 

. We find it even more incredible thatVer- 
f degaal would attempt to raise ah issue with 
respect tq the .status of the ,Stoller patent 
given that the case was submitted to the jury . 
with the instruction thai .the original Stoiler 
. patent application was prior aft.* Verdegaal 
-made no objection to that instruction below, 
"and in its appeal ^briefs, tie instruction is 
cavalierly ignored. ' " 
" . In sum,. Yerdegaal: is precluded from argu- 
ing that; the Stoiler- patent should not be 
considered prior: art-See Fed. IL Civ. P. 51; 
Weinor v. Ro ll form Inc... 744 F. 2d 797. 808, jjgL 
223. ¥SPQ 369, 375 {-Fed. €ir. 198*), cert 
denied,. 105 S.Ct 1844 '(i?&5);, Bio-Rod 
. Laboratories, Trie v. . Nicblet Instrument 
Corp,, 739 F.2d:604, 615, 222 USPQ 654, 
.662 (Fed. Cir.), cert. demeS] 469'U.S. 1038 
^(1984V ' \ * ; " : ' * 

, After considering the record' taken as a 
.whole, we are convinced that Union Oil es-. 
tabiished anticipation of claims 1, % and 4 
-.by, clear and cpnvmcing evidence, and that no 
reasonable juror could fijid otherwise. Con- 
' seque'ntly, the jury^s verdict on validity is 
^unsupported by substantial evidence and 



f" 3 There is no dispute that the" percentage of 
'■heerdescribedjin Stoiler "me'ets" '^^ percentage of 
Heat 'sink required- by the claims. ••' 



D. 4 The jury instruction read: *" 

' nal application on October 30th; 1 1978, and a 
( second on February 7th, 19SG; Under the patent 
- laws,' the claims of the 343 patent are invalid if 

• you find that the original application (Exhibit 

• BL) anticipates the process claimed in the" 343 
patent.- . *' ..'. <• • \ 
/Union Oil also argues thai' VerdegaaTs coun- 
sel-, misled the jury by its closing rebuttal 
argument* ; 

[BJutl think it's important to£eep in mind that 
[Stoiler] couldn't 'have been a prior patent be- ; 
'--^cause it issued a month after the Verdegaal ' 
J t .' patent had -issued. - • 
We -disapprove of Verdegaal's tactic which would 
_form the basis for a grant of a motion- for a new 
"trial but for our conclusion that outright reversal 
of the ruling on ihe motion for JNOV is in order. 
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^gg&.^caniiot stand. Thus,. the district court's deni- T)*^i \j a ^ '• ^ — -~ 

Pgfe^al of -Union Oil's. f or tv^!.-^ Daniel Ebenstein, and Amster, Rothstein & 



'^reversed. 



urn? 



1 Conclusion :r 



.^JBecause. the issues discussed' above- are xt""^*^'^ t^if s * umc ^<™ OIi asy an c 
^positive- afrtMs case,-"-we-/do- not--- fed-it - ^'^9^^^ forWendarifc*'! 




of 



^*_£r-^"i — • "t" »u;.uu J1UU HnQ''=lt 

$ Necessary to reach-the other issues -raised- "by 
^W^ on 0n/ 111 accordance with tfcis'opinion- 
^fewe reverse the pbr-tfoiL of -the i-Judgmm^eQ- 
: Altered cm-the- jury verdict^'holding claims I 
;: ^apd'i4 of -fee as'vaHd-:under 
^section 102(e) and infringed.-: - -sb 



^VERSEp' 




j$ ^^trici Cpur^EjJ^ Newport 
e^ropper Manufacturing. Co. v,-.Surgicot Inc. 

^PlTENTS M? ' : 1 * --ft <;r ^ 

Infnn gement — Construc tion nf: claims - 



— — a^^*. _ ^unstrucn on ni - claim 
— Doctrine of eqmv^enfa.(§a20;0-203> 



1. This: is an action by PropperManiifac- 

• issued December 4," 1984 in th6 name of 
Lfnomas ;A.- 7 ^u^..a;feoppe^ ; employee. 
popper,;. a : New/^ork/Ca^oradon^ha^na 

-g^f^ *? d ^^-Place^of ;b^mes S ;at 
^,3-6-04 Skllmaife Avenue., } txmg. Isiaiid Ci^ 
-imapufectures andseils-medical; sur^ai.and 
..-related tepital^roduqts, DefeiidaEt r Sursi- 
. ^cot, Mo, rt^Sur^cori i& subskiary^ 
; i 5 Sg.uibb^Iiic, ^iji^aprincipa]- pTace^busi- 
.>^ess ^/5-^ennedy .f>riveV;Srni&to^3dw 
^orlLSjff^tjj^^a^^ and^'eHs stenl- 
:eOTtv^sin^gnrce-iau- " 



? ^cii^^^sposable test packior hosnital 
steniizer does- not infringe ciaiins i& issue 
even though same result' is Obtained, ^since 
.^Papk does not function in substantially sime 

•vM^ ™. ^0acK, ? S>r-S i kcBused 
/test-pack s outer; 'ioh-pbrbui^^W^. 
\able, 'unitary plastic- Tarninifetf-slie^ 

^^artfcular patents ^ Sterilizer Te§ts^ 
1% ^^387^ AuBirt, "eispos^ab^Prg^. 
^pum. Steam Steriliier Test ^Device^t 
^^ringed, ' ; *•.» ^ -■ 



^ r . Action, by Propper Manufacturing • Co 
2^nc ; ;; against ' Surgicot . Inc.;: for .patent'dn- 
-trmgement.;: Judgment for defendant v 




/ It.;sfionId. not Be liifcired ;that' all 'of *'th6se 
gsues were properly before us^Union Oil appears 
to assume that on appeal it may dilute ther&olu. 
--bottrf anyi^iB which is denominated air "issue of 
it wasnot raised in its motioii : for 

-■WZ7:£^d.at 1511, 220 USPQ^tt. 934, ■•■ 



u~tenals for use" byThospTtals - > 

1?' j2 ; The. Sur^cot_product chaiged^^i pat- 
ent, infrmgementin this case,was ^e^Ioped 
and is manufactured for- SurgicoVo? a pri- 
t-Wte -,iab^.basis,^by,the. ATI. ^Division ^ of 

ri-os Angeles,: California. t f >*" ! A ^ >sv V r* . 

-nment of Qamasj -3, and: ^of tie'-An£urt 
.J patent,, which relatesto a. disposable ".device 
■z&Vwn as a "test^:: used fetestio^ital 
/, stenli^rs sure they-are- ifunctionfiff 

v^rrectly. ; ^opper^,in^ 
. -fiaspdk ^pon Sur^cot^jsalc of -its, fSTAR 
- P ^* -fispqsabie testpack^.niade:^^- 
potby ATI. Surgicot ^tends^Wevei/that 
"'^x^^Wtent is : myahdon;tiie : :grounds 
#t the .Augurt indention- ^ould'iave been 
c T?2P1 '-^^e of OTdmary'siffl^fhe^ 
,^5 IJB A* W Mm, an^^elfterS 
V^Kthat-theSTAR Pack : product does^t 
,i,ui^Tmge : -4e Au-gurt patent = Tm^acfibn' was 
•ftnpd by,the Pourt on August 4-^X9.5^.-""- 

u ^4. While the te^hnic^.baci^oundTof the 
- s Augurt patentsis nat .signfficantl^ii dispute 
,,soxue. technical-, batckground isv^equire§^o , • 
understand the issues in this case.'^qihe,pre- 
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PATENTS 

'•L Patentability/ Validity — 
^=•■(§115.01). - . 



In general 



JUDICIAL 
PROCEDURE 



PRACTICE 



AND 





'^Procedure — Jury trials (§410.42) 

Jury may decide questions of anticipation 
and obviousness, either as separate special 
verdicts or en route to verdict. on validity, 
,;\vhich is also proper question for determina- 
tion by r jury, -: since, there is no reas6n to 
distinguish submission of legal questions to 
-jury in. -patent cases from such jury submis- 
sions routinely made in other types of cases. 

PATENTS , , ^ . .;: , : r 

2. Patentability/Validity — Anticipation — 
Prior art (§115.0703) 

_ Jury's "advisory" verdict that patentee's 
Rising rate, motorcycle -suspension was ' not 
anticipated, and federal-district court's inde- 
pendent holding of validity, are affirmed 
since. reasonable jury could ,have concluded 
that claim in issue was not anticipated, in 
..view of totality' of evidence including prior 
. art consisting of two prior motorcycle sus- 
_ -pension patents and two 'designs for race car 
■ suspensions, .and since analysis of district 
. court's, decision, based on- same prior ant, 
-■shows no. clear error.. 



Patentability /Validity — 
Evidence of [115.0906) 



Obviousness — 



JUDICIAL 
PROCEDURE 



PRACTICE 



AND 



Procedure — Jury trials (§410.42) 

Federal district court's conclusion, after 
jury entered verdict of non-obviousness, that 
obviousness of plaintiffs invention had not 
f)een proven and that claim in issue is not 
invalid, is affirmed despite court Is erroneous 

Relief that obyiousness issue could only be 

"presented ',t6: jury: for "advisory", verdict, 
s |nce. review of record' shows that there was 

^substantial evidence on which reasonable ju- 
rorsxould conclude that claim had not been 

^'proved obvious, and therefore no reversible 

'error 'occurred. * ■ 



PATENTS- i : ■ , - . \: 

4. Infringement — Doctrine of equivalents 
, . — In general (§ 120.0701) ; . 

judicial practice ..and 
procedure ,7: .; /;._ 777. 7 7: 

; Procedure — Jury trials (§ 41 0.42) ; 1 y 

Federal district court's judgment of -in - ' 
frihgement,: entered on jury. vefSictJp£ v ih- 
rringement,-.is affirmed despite jury's special 
verdicts, .thai ^defendant's, r motorcycle .-rear 
suspension -linkages are not "equivalent",, to 
patented system,' siiice jury .was given incor- 
rect definition" 7of ''equivalents" arid special 
verdict interrogatories were prejudicial in 
that . they ' focused "oh _ differences; between 
patented "and accused devices 'without : "men- 
tion of siniilarities, and since, given correct 
instructions j reasonable jury could hot Have 
found that : -accused-'sy stems, which contain 
every element of fefevant claims but one/ aire 
hot equivalent' td claimed invention. 

=REM]EpiES r ^J^i . s .. 7>,, 5 7 \$ 

5. Monetary ~ — Damages •— Patents — 

Reasonable royalty (§510.050X03): " 

- = Jury's award of 50- cents for each, infring- 
ing motorcycle sold by defendant as damages ^ 
for infringement of plaintiffs motorcycle 
suspension system -is. vacated, since federal 
district court improperly instructed jury that 
infringement was "relatively 'minor," and 
: siricei absent such prejudicial instruction, 
' there was ho reasonable 1 basis oil which jury 
could have found that royalty awarded was 
< : reasonable. : - V: '■ ' ' ' -■*:■•-•" 

PATENTS' - 

6. Title — Construction of license agreement 
• ' (§150.07) vi.- 



TRADEMARKS AND UNFAIR TRADE 
PRACTICES ^ v ; ; ^ ;t i 

Trade secrets — In general (§400.01) 

Federal district court incorrectly instruct- 
ed jury that only "valid trade secrets". were 
subject to restraints in contract between 
plaintiff and defendant since, in view of 
'defendant's agreement not to use or. disclose 
"technical information, know-how/ ^inven- 
tions, use data, and design specifications" 
that it -received from plain tiff, jury instruc- 
tions- limited scope of protected information 
beyond that set forth in contract. -r : 



. i 



■ji.. 



nil 

•III 

ili !5 





1914 



Richardson v.. Suzuki Motor Co. 



9 USPQ2d 



7. Trade secrets — Elements of trade secret 
. (§400.03) • : : , t _. 

Trade secrets — Disclosure and misappro- 
priation (§400.07) 

'• Federal distinct court erred by instructing 
jury that information defendant could 'have 
developed on its own was.npt subject to trade 
secret protection^ that -"slavish" copying is 
necessary for trade" secret misappropriation, 
and that jury could decide whether plaintiff 
could have both valid patent and legal pro- 
tection for later-developed information on 
patented 'invention, since information capa- 
.bl'e of independent development' of discovery 
. from other sources ■ is not ^ ? excluded from 
trade" secret pr6tection^ n^isappro^riatof cahr 
not escape" liability by shbwihg modificat^ 
/6f, : or improvement upon, prptec'ted'in 
: tipn, arid , legal status of" iriforr^atibn 'and 
i mprovements m a de after . paten t" application 
Jias been filed is ; independbnt of presence : or 
absence of patent application rpr; ensuing 
patent. 

8. Trade secrets — Elements of trade secret 
^ ,,(§400.03) ? ; {i ^ - \ ~' r 



JUDICIAL PRACTICE AND 

^PROCEDURE J i . . :^ 7 

Procedure ^ Jury trials (§410.42) . 

Federal district court abused its discretion 
in -granting defendant's motion for new trial 
, on- issue of whether certain mfprmatiori con- 
: . stituted trade secrets, jince court may t not 
vacate jury verdict unless, verdict is contrary 
to clear weight of evidence, is based upon 
false evidence, or would cause miscarriage of 
justice, and since there was substantial evi- 
dence .before jury that information. in ques- 
tion was not publicly known, that defendant 
agreed to receive and preserve it in confi- 
dence, and that information fully satisfies 
^statutory and jurisprudentialr requirements 
for protectible trade secrets. ~ : W* '. >' : 

REMEDIES *'" ' : " V'V/"' *'''**[ 

9.Monetary ; — Damages — In general 
^' (§510.0501) • - a- 

. ^ Jury's assessment of $ i 04,000 injiiamages 
.for defendant's , use, of certain information 
".obtained . from plaintiff is affirmed,, ;; since 
there was substantial evidence presented at 
rtrial that would enable jury to.:deterrhine 
sum awarded. t .:*. ..- . 



10. Non-monetary and injunctive — Equita- 
ble relief — In general (§505.0701) 

Non-monetary and injunctive — Equitable 
relief — Permanent injunctions 

(§505.0709) ■ 

. Federal district court erred in denying 
plaintiffs motion for injunction after enter- 
ing- final judgment in plaintiffs favor on 
tissue of patent infringement, since irrepar- 
. able harm is presumed when clear showing 
of patent validity and infringement is made 
and therefore , injunction should issue if no 
sound reason exists for denying it, and paten- 
tee should not be denied its right to exclude 
others from using invention once infringe- 
ment, is established. 

PATENTS 

11. Patent misuse — Improper procurement 
and enforcement (§140;03) 

TRADEMARKS AND UNFAIR TRADE 
PRACTICES 

Trade secrets — Disclosure and misappro- 
priation^ (§400,07) , . 

REMEDIES 

Monetary -r- Damages Unfair trade 

practices (§510.0508) 

: Federal district court improperly vacated 
"jury verdicts and ordered new trial on fraud 
; issues after jury found for plaintiff on those 
issues arid : entered award of punitive dam- 
ages, since, although court may have be- 
lieved that defendant did not commit fraud, 
record shows ; that there was evidence on 
■Which reasonable jury' could' support ver- 
dicts, and since jury's award of punitive 
damages, which may be assessed if fraud has 
been expressly found, was not so dispropor- 
tionate to damages sustained as to be result 
of passion or prejudice. 

PATENTS 

12. Patentability /Validitv — Inventorship 
(§1,15.13) 

Title ^- Assignments (§150.03) 

REMEDIES 

Nori-mohetary and injunctive — Equitable 
relief — In general (§505.0701) 

Federal district court erred in denying 
motion for assignment of defendant's patent 
to plaintiff after jury returned special verdict 
finding that invention asserted in patent was 
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■Richardson v.' iSfoajfcz Aforor Co. 



•1915 



It®* 



Ipi 

ISP:: 



firet-a&closed to defendant by,piaintiff, since 
separate' special verdict in -which jury found 
that plaintiff was not "real" inventor, of in- 
•yejihon asserted in disputed" patent, ^ and on 
'whiclr "court" based its. denial of motibn, re- 
flects jury's understanding of oo-iriveritor sta- 
^tus, of -third party and contributions of others 
m development of alternate ..embodiment of 
invention, and therefore does" .not diminish 
■farce' of verdict .naming plaintiff- as -.person 
,' who. /firsts- disclosed -invention to defendant 
innce, neither, question of whether plaintiff is 

• sole or? joint- inventor,. ^which -is.- not = before 
coiixt/nor presence in claims of furthermodi- 
ficatjon. beyond that disclosed by plaintiff to 
■defendant;;. negates, imposition of equitable 
remedy of assignment of .patent, and since, 
based on jury verdict, plaintiff is entitled to 
ownership of patent as against defendant. 

13. Monetary ^ Damages V- Prejudgment 
interest (§510.0511) , : . ■ ■ * 

• ..Federal district court. .erred in .denying 
•plaintiffs request for" prejudgment- interest 
on damage awards for patent infringement 

- and; misappropriation .'.of trade secrets,, since 
allowance of such interest is required if;, as in 
instant case, 'there is no 'showing -of "'excep- 
tional, circumstances or reason why damages 
for trade secret misappropriation -should oe 

^reated differently from, those for -patent 
infringement. '' -/ . : ' 



court 's 'authority', : since plaintiff is entitled to 
statutory costs incurred before trial court. 

Particular patents — General and me- 
chanical — Vehicle suspension systems 

- 3,907,332,. Richardson, suspension svstem 
for : two-wheeled vehicles, valid ' "and 
'infringed. " . \^ 

:\ 4,457,393, Tamaki arid Suzuki,' suspen- 
sion- device for motorcycles, assignment to 
;Donald G, Richardson ordered. : " 



JUDICIAL^ 
PROCEDURE: 



PRACTICE v AND 



; 14. Procedure r- Jury trials (§410.42) 
REMEDIES 

Monetary ^ Damages — Patents — In- 
, . creased damages (§510.0507.07) 
' Federal district court erred in refusing to 
subirut question -of willful patent infringe- 
■mentto jury, since evidence adduced at trial 
concerning fraud, misappropriation of trade 
secrets, absence of any opinion by U.S. coun- 
sel concerning validity of plaintiffs patent at 
.commencement of defendant's, infringing ac- 
tivity/ and defendants bad faith, when 
viewed in light most favorable to plaintiff 
does not permit finding of no willful infringe- 
ment as only reasoriable^coriclusion. s ' 

15, Monetary — Attorney's fees; costs — 
, Patents (§510,0905).- 

Morietary — Attorney's fees; costs — Un- 
fair trade practices (§510.0907) 

^Federal district court's award of only one- 
third of costs -to plaintiff' who' prevailed' on 
major- substantive issues in suit exceeded 



Appeal from the U.S. District Court for 
the. Central District of California, Gray, j. 
0 Action by Donald G, Richardson against 
^uzuki Mptor; Co,Ltd.,JUS.Suzuki Motor 
gorp., Kawasaki Heavy . Industries Ltd., 
- Kawasaki Motors Corp., Yamaha Motor Co 
.Ltd.,, Yamaha Motor Corp. U.S.A. r Kayaba 
. industry Co. Ltd. and Kayaba Industry Co., 
for, patent infringement, breach ;of contract, 
. .fraud and misappropriation of trade secrets! 
-From judgment holding plaintiff s patent not 
.invalid and infringed, awarding, damages 1 for 
infringement .and use of plaintiflVinforma- 
tion by defendant, and from grant, of defen- 
dant's motion for new trial, on issues of trade 
secrets,, fraud, and damages- awarded for 
fraud,. Richardson and. Suzuki defendants 
cross-appeal. Affirmed- in part, reversed in 
part, vacated in part, and remanded. 

..Theresa A. Mi'ddlebrook, of Wagner & 
-. , Middlebrook and Robert D. DriscoI], of 
Dnscoll & Torriich (John E. Wagner/with 
.them on brief), Giendale; Calif., for 
"plaintiff/appellant. --- * 

.John A. Fogarty, of Kenyan & Kenyon,.New 
,. ; York ? N.Y.^CRichard S. .Gresalfi arid 
h : .jPawn M. , DiStefano, New Yoflcy NY 
:; , and Richard S_ Rockwell, Tustin, Calif ' 
with himon brief; Duffern H. Helsing and 
, Hahna F. Osirisjd, Santa Ana, Calif., of 
counsel), for de|endants/cr6ssTappellants. 

Before Skelton, senior circuit judge, and 
Smith and Newman, circuit judges. 

Newman, J. 



This appeal and cross-appeal are from the 
judgment of the United States District Court 
for the Central District of California, and 
■ involve issues of patent validity; . infringe- 
ment,- breach of contract, fraud; misappro- 
priation of trade secrets, and several related 
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issues. 1 We affirm -in- part,' reverse in. part 
vacate in .part, and remand.. -■ 
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;'*;... . > The Invention , V.'* ; " : : ' ' 

; : - The invention that led to- this litigation is a 
motorcycle xear-wheel suspension system 
that smooths the- ride' over rough terrain of 
mterest particularly in off-road mbtorcycle 
riding. The Toughness of the -ride 'is 'due: to 
bumps and dips, in the. terrain, transmitted 
from the wheels to the frame. An optimum 
rear-wheel suspension will maintain tire con- 
tact with the grouria "despite deflection' by 
irregularities, will avoid "bottoming out" (an 
unsafe rising of the suspension), yet will 
achieve a smooth ride without reduction in 
safety. In V974 " even /the besf available sus- 
pensions did not njaintain adequate tire con- 
tact with : the ground in ; conjunction with 
attempts to r eliminate bottoming out v*-~ k 
' jln mid-1974 Donald <H : Richardson; a 
■young mechanic in California, devised a-so- 
: lution to the problem;^ modified suspension 
system that he install efr in* His own mbtocross 
motorcycle. Richardson replaced the conven- 
tional two-spring shock absorber suspension 
system with a system consisting of a. single 
shock absorber plus- a linkage consisting of a 
bell crank and connecting rod. This : linkage 
generated a ^rising rate" 2 — a characteris- 
tic critical to'the issue arid produced^ Far 
superior ride, even as It eliminated the dan- 
gerous bottoming out. Richardson testified 
about his first ride, at a hilly construction 
site near his house, as "utopia. I mean it was 
incredible"; over . hard bumps it was Vuncan- 
<;ny .because it was. so smooth"- "[tjhe rear 
end didn't kick up. It just didn't bottom out 
and stayed down"; an. -. "unbelievable 
feeling". 

M 9 n Ng vembe r 25 > 1974 Richardson filed a 
United States patent application on his : in- 
vention, and on September 23, I975 ; the 
Application issued as United States Patent 
■No. 3,907,322 (hereinafterthe '332 or Rich- 
ardson .patent). Patent claim' 9, which incor- 
porates claim 1, is the only claim in suit 
Claims l and 9 follow: • • I . 
. 1 . A suspension for two wheeled vehicles 
.comprising: \. . 



\ J ?ii h J? rdson v * Suzu & Motors Co, and '-.Su- 
zuki U.S. Motors Corp., Nos. GV 80-25 89- WPG 
"2 ?V 8 2-3826-WPG (CD. Cal. June 29, 1987 
.and. July 13; 1987). " 
. ^"Rising'.Tate" was described by witnesses as 
follows: as the suspension travels upward ! the 
resistance fd upward- travel will increase"; and it 
gets suffer, as the wheel moves up toward; the 
.vehicle or moves- upward in- the;fram"e " ' 



•~ - a frame for the vehicle comprising a 
. -generally closed shape including upper 
* and lower portions 

* -and a swing ami pivotally connected to 
- the lower portion of said frame; 
; said swing arm comprising a pair of 
arms rotatably- supporting a . wheel about a 
'horizontal axis generally at the end of said 
swing arm; r -v-. .■ 

the pivotal mounting of said arm to said 
frame being about a generally horizontal 
'axis whereby said wheel is both rotatabie 
about its own horizontal axisand deflecta- 
. ble in a generally . vertical direction about 

■ ■ the axis of said swing arm;-. 5 ■ 

-spring means having a first end pivotal- 
ly secured to said frame; ■ • ■ 
;: : :a link member including an intermedi- 
ate point pivotally mounted on said frame 
about an axis, parallel to the axis of said 
swing arm at a point spaced therefrom; 
pivotal connection means between said 
■ link: member .and the second end of said 
: ; spring;,-. r, '-.= ^ . . 
a bar pivotally connected at one end to 
said swing arm and at the opposite end to 
< said link member at a position spaced from 
said spring connection; 
* * said spring, bar, swing arm and link 
- connected ^whereby deflection of said 
swing arm displaces said, bar and rotates 

■ said link member to compress said spring. 
9. The combination in accordance with 
claim 1 wherein said assembly provides a 
rising spring rate as a function of deflec- 
tion of said swing arm. 

Figure 2 of the '331 patent specification is 
illustrative: 
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As. the rear wheel is deflected upward by 
-bumps-. in: the. terrain the swing arm:. (32) 
that is pivotally connected at (34) to" -the 
■motorcycle frame (21) rotates upward, .push- 
ing the compression "rod -(41> mto'theicbell 
■ crank (42) that . is pivotally secured (.31) at 
its intermediate ; point ;to the motorcycle 
frame.:. The bell crank rotates on its pivot 
(31) and compresses, downward against the 
frame, a spring (46) that is pivotally, conn ect- 
edatone end (45) to the bell crank, and at its 
other end (-52). to the -motorcycle' frame. The 
interaction of. these interconnected parts in- 
creases the force 1 ;on the . spring; increasing 
. the . rate of resistance .to' deflection of the 
•fwheer with increased movement of the, wheel. 
rThis varying resistanceHs.the "rising; spring 
■rate" of claim 9 v and is illust'ratedih Figure 5 
of the '-3.32 patent: .-. =':r-4^v,,; >>;,,' 




DEFLECTION IN INCHES 



.The. Contact with Suzuki . 

.In October 1978;.. Richardson entered into 
a one year Option- and License > Agreement 
rwith the Suzuki Motor ;Co.,;Ltd.-< of Japan 
("Suzuki"). .f> .\ irJ* ;■ ; 

The Agreement gave Suzuki the exclusive 
right to test and evaluate Richardson's' sus- 
pension, and the exclusive option to acquire 
ah exclusive license to the '332 patent and 
Richardson's ^proprietary technical infor- 
mation, know-how, inventions, " and use 
.data", collectively .defined in the Agreement 
as the "Licensed Rights. "< 



- The. Agreement required Richardson to 
disclose, to Suzuki all technical information, 
know-how, inventions, use data and design 
specifications for- his suspension, that he. pos- 
sessed .or that he acquired during the option 
period. Suzuki, agreed to preserve all such 
information in confidence, and not to use any 
of it "for any purpose:.other.than to evaluate 
.for commerciaLfeasibility .of manufacture 
and marketing during the. Option. Period." 
, Suzuki agreed that this. :6bligatiori of , confi- 
dence continued if Suzuki 'did not exercise 
:the option. Excepted, from the confidentiality 
obligation was all information ; previously 
known. ta;-Suzuki-.or at any time f generally 
known to the public. ■ , ; i . ■■ -> 

The agreement required Richardson * to 
make prototypes of his suspension system for 
- - Suzuki's, evaluation. Richardson installed his 
suspension in Suzuki's sample d.978 , and 
,1979. model production. motorcycle r s, and dis- 
closed to Suzuki the technical information ; 
;ahd know-how ; that he possessed,, including 
improvements and other, information that he 
developed during this period. He met fre- 
quently .with. Suzuki. .engineers and other 
^Suzuki personnel in the United States and in 
Japan to communicate this .inTormation and 
. generally: to improve, jperformance : and to 
■facilitate testing and evaluation, ^n&ifjv'-;; 
-■ There was testimony at trial = of -initial 
^incredulity bn. the.TDairt\6f Suzuki engineers 
concerning Richardson's suspension, of .Su- 
i^uki's past failures'in designing a suspension 
with the desired characteristics, and of Suzu- 
ki's favorable response to the performance of 
Richardson's suspension. The evidence in- 
cluded internal Suzuki documents .made 
while Suzuki was testing. Richardson's sus- 
pension, stating that it would "take a long 
time", perhaps three -years, for Suzuki, to 
develop a satisfactory suspension. 

In. early 1979 Richardson and a colleague 
Cazort conceived an improvement . in the 
Jinkage'-genexated rising rate . suspension, 
(which they called' the "Alternated Shock 
Mount" and. which they disclosed.to Suzuki, 
-accompanied: by drawings and riluepririts 
iriade. by Cazort. The difference from-: the 
.■structure.described in the '332 patent is that 
•in the Alternate Shock. Mount the lower end 
of the spring is pivotally secured to the swing 
arm which is pivotally secured to the frame, 
instead of being pivotally secured directly to 
: the frames resulting in increased strength, 
. : In May 1979 Richardson's, first prototype 
for Suzuki,- wherein Richardson* aided :by 
Cazort, installed. his suspension in. a. Suzuki 
^1978:. prociuction model, was successfully 
: tested in Japan. Testimony at trial included 
statements attributed to Suzuki's test riders 
'that they could see the bumps but not feel 
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them* and other -commentary evidencing a 
highly^avorable. reaction to Richardson's 
suspension-. ; ^ : ^ r -ti ■■' ■ ; :: - 

It was a stipulated' fact that\ after these 
tests Suzuki" made- the decision io place =the 
• li nkage-generated; rising, rate suspension sys- 
tem ..Into 'productionr. and \- si-arted deyelop- 
rhent' work for this purpose:^ ■■ :r/ ! v : < 

:On October 1 6,1979 Suzuki;filed a pateht 
application in Japan: -THev^corresponding 
United States . patent, fried "on October ; 8, 
- 1 980, ^aimsf theHAUernafe 
suspension as disclosed by .Richardson, arid 
also claims a modification made -by. Suzuki 
called. the ^eriss^oss'ySu'zuki^iiajmed-'twp 
of its engineers, Hirohi.de 'Tamaki -and Mari- 
aou Suzuki, as the", inventorsy I- ' - ; 

/Suzuki twice -requested and :was '.granted 
one-month extensrohs r of: Option arid . Li- 
cense* Agreement with Richardson. In De- 
cember 1979 -Suzuki informed -Richardson 
that it would not exercise :.tne,pptidn.;^^-> 
; • In March 1 980 Suzuki' began competitive 
; racing ih the : United States of Suzuki motor- 
cycies:using the 'Alternate Shock Mount sus- 
pension;; which Suzuki named .-.the "Full 
Floater". Suzuki met "with/'marked "racing 
success, the : Fu : Il FIoater'receiving favorable 
publicity and* high acclaim 'from - the public, 
Extensive ' advertising was directed *. tpy the 
- rFiill Floater rising rate suspensiori. The prod- 
uct' achieved '" widespread*; ;' commercial 
success: - - -~ - "■■ ; - ' « :v '- V' 

• . Suzuki -denied any ; ^1obligat|orr:^to 
Richardson.' ■ ^ ■ -vw-v *r. 



- Litigation'^ r- "~ 

' Richardson brought suit against ■ Suzuki 
(Japan) and the U .S. ;- Suzuki -Motor -Corpo- 
ration in California state court - and -was 

. granted a prelimiriary'injuriclion restraining 

- the "Suzuki- companies ■ from^breachVof . the 
Option and License Agreement; aud squir- 
ing theni to comply with the; confidentiality 

. - terms thereof: At Suzuki's request ; the state 
court declined toenfotce the injunction -after 
U.S. .Suzuki sued- :Richardsoh : ■ in federal 
court, seeking a declaratory judgment of 

, invalidity and non-infringement of Richard- 
son V3 32 patent. ;V ' : T" ^ 

In 1982 Richardson filed a -patent in- 
fringement action against the Suzukrcompa- 
ni'es and others. (Only the Suzuki companies 
remain as parties.) Richardson reasserted 
the state claims of breach ofcontracVbreach 
of implied covenant of good faith and fair 
dealing, misappropriation of trade -secrets, 
and fraud, and among other -relief requested 
-assignment of the patents' obtained- by .Su- 
zuki on the Alternate Shock. Mounts Suzuki 



counterclaimed for fraud and breach of con- 
tact- by -Richardson, based on asserted inva- 
lidity of the '332 patent ■ . \ . ;■ ■ 
^'^Thefederal actions were consolidated and 
: ; iried:to a. jury .-After forty-seven days of a 
two-part -trial the jury gave special verdicts 
■oil issues of liability; and damages. The dis- 
trict court ; entered : final judgment under 
Fed.R.Civ.P. 54(b) on. the jury verdicts that 
the '332 patent was /not invalid and was 
-infringed by Suzuki,-' that ; nine of Richard- 
tori's eleven asserted trade secrets were not 
'trade, secrets, and that Richardson was not 
-entitled to assignment of the Tamaki/Suzuki 
- patents- on the Alternate Shock Mount. The 
court aiso eritered final judgment on the jury 
; .verdicts of damages for patent infringement 
• and for Suzuki's use of certain of Richard- 
son's- information that the jury found were 
not trade secrets. The court denied prejudg- 
ment interest and attorney fees, and refused 
"to grant an injunction. 
. The district court denied most of the par- 
ties' post-trial motions, but granted Suzuki's 
motion for a new trial on three issues that the 
jury Jhad decided in favor of Richardson, 
upholding two 'of -the eleven asserted trade 
secrets,, finding fraud on the part of Suzuki, 
and assessing damages for fraud. The dis- 
trict court then entered a supplemental filial 
■ judgment for immediate appeal of the issues 
that the court intended to retry, and certified 
three specific questions on these and related 



issues; 



Validity of Richardson's '332 Patent 

Suzuki asserts on appeal the invalidity of 
claim 9 on grounds ■ of .anticipation (35 
U.S.C. §102) and obviousness (35 U.S.C 
§103). 3 The district court, stating that ques- 
tions of patent validity must be decided by 
the court, told the jury that its verdicts on 
this issue were advisory. Nevertheless the 
court duly entered the jury verdicts, includ- 
ing the answer YES to the question: "Under 
the facts and law as you believe that you 
understand them, do you find Claim 9 of the 
Richardson Patent to be valid?" The court 
entertained, and denied, '-'post-trial motions 
-for judgment n.o.v. and for a new trial on tne 
question .of validity:. The court also indepen- 
dently decided the question, upholding valid- 
ity of the '3 a&patent. • 
■ The record provided to us doesn t show trie 
- origin of this discredited procedure of adviso- 

' ' 3 The additional aspects' of adequacy of disdo- 
iure"(35 U.S.C §112) and unenforceability tor 
inequitabfe conduct, both decided' m favor ot Kicn 
ardson; have not been appealed. - 
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ry verdicts, or whether either party, objected 
In Perkin-Zlmer Corp. v: Compulsion 
S^t? 2 ' wl d !*% 895 ' n - 5 ' 221 'USPQ 
tK''»«7« { ( ^ ' cert: *««ed.--W 
' • Sed 8 Lf 5 ' USPQ 792Hl . 984 ^^ 0b - 
; : The view suggested m-Sarkisian [v. Winh- 
■ fwfCorp. 688 F.2d 647, 651, W Ck. 

(& — ed - ,- 460 ' U - S;1 1052 

" i« ■ • )] '} u a J ^f verdlct on nonobvioiis- 
• SSL 18 f ■ ^ adv i?W. would make cha- 
rades of motionsJo^directed verdict or 
JNOV_under Fed.R.Civ.P. .50 -in patent 

: ■= Moreover, use of an advisory-jury ^limit- 
ed to actions not triable of right by a jury 
-(emphasis m original, 'citations- omitted) 'In 
-a similar circumstance -whereiii the.: trial 
court and the jury independently decided the 
*f ™ ? i#7 1 ues Mon (in that ease the question 
-tli J'"f U ° f i nf 5! n g em ent) : we-remarked 
•that [a]ll fact findings of a jury are hon- 
advisory unless made in an area expressly 
i-removed from jury verdict." Shitey, Inc v 
■■Bentley Laboratories; Inc.: 794' F 2d ; il Sfil 
•-1568 23Q;USPQ i 12,' 1 15 (f2 Wwfi) 
cert. denied? dl9 U.S. 1087- (1987)= 6^ 
, . . ; _TJ?J. :^ s :established that, the may 
decide the questions of anticipation arid obvi- 
-pusness, "either:^ separate special verdicts or 
«te^oerdict on the question^ 
validity, which may also be decided by the 
fonnell v; Sears, Roebuck & Colli! 

eiJ miy 1547 v 220 u s p Q «3 t i97,(Fed. 

- ; V:;No warrant appears for distinguishing the 
- - submission of legal questions: to a v jury in 
■ patent leases 'from such submissions rou- 
: tinely made in" other types of cases. So long 
-^:-asi the -Seventh/ Amendment -stands" the 
< right to a jury trial, should not -be rationed 
h /nor. should particular issues. in particular 
types of cases be treated differently from 
■■-similar issues in other types of cases -.--i 
'See *ko, e.g., Vieauv. Jdpaxvlnc, 823 F 2d 

- n /'^ * 7) JX- ! d / gadl ^hers Inc. v. Union 
UU Co. of California, 814 F 2d 628 6?1- 9 
USPQ2d 1051, 1052 .(Fed. CZi^ycett de- 

V ,\Z! cro TechnoI <>gies, Inc., %m F.2d li'96 

-iJ$ "l^W-" 205 * » (FedAgr: 
*l£8-7); Orthokinetics, Inc. v: Safety Travel 
■ Chairs, .Inc., 806 F,2d 1565-- 1571 -1 
USPQ2d 108 lr i085 (Fed. CirA9S6);DMI 
Inc. v. Deere & Goi, 802 F,2tf 421v 425-27* 

^M^inkmd Industries, -Jnci v. Standal's'Tat- 

Vli L n d i^ 230 USPQ 

U 2 v 773 --(Feckf Cir:^:1.986); ,Tr^-rorW 
V'MNymaT£'&--Sonsyinc., 750 
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F.2d 1552, 1560, 224USPQ 259, 263 (Fed 
Cir 1?84); gwa&r City- Gear Works, Inc v 
ShhCqrp^ 747.4F.2d: 1446, 1454-55-, .223 
USPQ 1161, 1165-66 (Fed. Cir; 1984) cert 
denied, 471 U.S. 1136 (1985); Weinar v. 
Roljform Inc.: 744 ¥ .2d.:797,.:*805, ; 223 
VS PJ^rl 72 ^ Fed ' ^984),^-^ 
4 Z^ S 'i 084 (1985);:i>^-^W 
Corp., 732 F.2d at 894-95, 22MJSPQ at 
gwrotech Corp. -v. Al George;: Inc., 
.730 F.2d 753, 758, 221 *U5FQ :473 f /477 
(Fed^Cir. 1984); Railroad Dynamics, Inc\ v 
A, Stucki * Company, "727/PF.2d ,; -1506' 
1512-13, 220 USPQ 929, 935 Jed. Cir ) 
cert denied, 469 U.S. 871 [224 USPQ 520] 

h\l S i\F?i te v * Je ff™y. Mining Mac fcCo., 
■723 F.2d 1553, 15.58, ,220 USPQ 703; 705 
. (Fed. "Cir. 1983). ("Submission of -such a 
question of law [obviousness] - to a jury ^ac- 
companied : by -appropriatev instructions, -qs 
•proper., ); r eert. denied, •469 tLS.'825 (1984) 
-See generally, H.T. Ma Aey in* On Simplify- 
Tria!s > ^R-D: .^69^370 
l>.-rf 7 t\ Ti iere is neither reason nor'author- 
*ity for employing in a patent trial procedures 
* and practices differen t from those emplovdd 
; in any other civil trial. Indeed- Velson v lnd 
^authority-mandate the -contrary;") 
—Although -the-distfict -court "and* Xht jury 
reached the same result,' the standaf ds% 
;.w^ch appellate courts review -the judgment 
-differ, depending on-whether it arose from. a 

J D UFy °^n b f T n S h trial: District of Columbia v, 
•Pace 320 U;S. 698,701 (1944) ("findingsof 
fact by an equity court' and the veraict of a 
jury have from time immemorial been sub- 
ject to different rules of finality"). When- the 
judgment arises from a jury verdict/, the 
reviewing court applies the reasonable jury/ 
substantial evidence standard:- a'^staiidard 
that gives greater deference to the judgment 
simply .because appellate review -is .'more 
limited, compared with review of a' trial 
judge s decision. Id. at 702. As. summarized 
^o^w^f K ^^"327 U.S. 645, 653 
(1946), the appellate court's function is 
exhausted when that- evidentiary ba'sis^fof 
-the jury's verdict] becomes apparent, It be- 
ing immaterial that the. court might draw^a 
contrary inference or feel that another con- 
clusion is more reasonable/ '^See 'generailv 
M.B. Jjouis, Allocating Ad judicative* Deci- 
sion; Making Authority Between the Trial 
tand Appellate Levels: A. Unified View of the 
sScope of ReviewYThe Judge/Jury Question, 
and Procedural Discretion, 64: N.C; T L Rev 
993 (1986). V " .r.\j ::r\ _r 
;>v ::The parties do hot take a position on - the 
-district court's procedure, but appear to rec- 
ognize. that the issue of validity was properlv 
for jury "determination, for neither party re- 
fers to the district" court's 1 explanation of its 
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independent .determination, of the question of 
obviousness,; v./ .* ;; : 0 .-: : w' ■ , : t > ^ ■ 
■ : Tn the interest- of reaching an end .to this 
protracted, litigation, .we . have reviewed : the 
judgment on* the terms on .which it reaches 
.us. We, have determined first whether Su- 
zuki -met, its burden of showing on . appeal 
that no reasonable jury .could have reached 
the .yerdict of "valid" ;on the evidence before 
it. Allen Organ Co, v. Kimball InV I, Inc.,%Z9 
F.2d •.l-556/:4566/5.'USPQ2d* 1769, 1777 
(Fed, -Cir,.),- cert denied,*. .109 S.Ct. . 1-32 
(1988); DMI, Inc. v. Deere &£o:, 802 F.2d 
,421, 425, . 231. USPQ 276, 278 (Fed. ,Cir. 
A 9S6); Shatterproof Glass Corp, v^Libbey- 
Ow.ens Ford Co:J. 5% F-.2d 613, 618-19, 225 
^USPQ 634,. 636 (Fed. Cir.), cert, dismissed, 
474..U.S, 976 (1985)., Then,; on the premise 
that the. parties may have waived their right 
to a juryjtriaj, on this, question: by. failureuto 
object, to. t the.. district .court's -.procedure, .ifwe. 
have, considered whetherUhe district "court's 
independent judgment of validity-. may be 
.sustained', on- the- standards applicable:there- 
tOi Pandutt Corp. v. Dennison-M-fg7?Co.;7%\§ 
• ; F r 2d;ra56K .1566-68, 7r^-USPQ2d v ql593, 
1.395-£7.(FecL Cir.). (obvipushe"ss,determ.ina- 
tion in bench trial- tevie wed. as a iq.uestic^j.of 
.law based on underlying: .facts), cert, denied, 
t07>Sv€t.,2187 ,(.198,7).: '.-^ • : V. 

The. .court : correctiy ^instructed, the , jury 
that invalidity must be ..proved; by clear, arid 
convincing evidence^ referring to the pre- 
sumption of validity.. ' Perkin-Elmer Corp.. 
.732, E2d at 894, 221. USPQ at 674; James- 
bury Corp. v.- Litton Industrial Products, 
■Jnc.,156 F.2d 1556, 1559, 225. USPQ 253, 
-255 . (Fed. Cir. 1985); (American Moist., & 
(Derrick Co- v. Sowa & Sons^ Inc., 725 F.2d 
= 1350, 1360, 220 ,USPQ..763,771 (Fed. Cir, j, 
!<cert. denied, 469 U.S. 821 [224 USPQ 520] 
(.1 984). ■ ; 

"r.. . ' A. Anticipation . \ 

; The district court correctly- instructed the 
jury that an invention is anticipated, if the 
same device, including. all the claim limita- 
tions, is shown.in a. single, prior art reference. 

;Ev^ry element of the. claimed invention must 
beiliteralLy present, arranged as;in the claim. 

\\Rerkin-Elmer Corp. T >132 F.2d,at:894-. 221 
USPQ at 673; Kalman v ^Kimberly-Clark 
Corp., 713 _F.2d 760/771-72,, 218 USPQ 
781, 789 (Fed. Cir. 1983), cert, denied, 465 
U.S. 1026 [224 USPQ 520] (19.84). The 
identical: invention must be shown in as com- 
plete detail., as is contained in the patent 
claim. Jamesbury Corp. v J56 F.2d at 1560, 

. 225 USPQ at 256; Council, .122 .F;2d at 

,.1548, 220 USPQ at.198.^ . 



As prior art, Suzuki relied on the motorcy- 
cle suspensions described in certain patents 
to Downs 'and Warner,, and on the race car 
-.wheel suspensions described for Tyrrell and 
•McLaren race cars in two Road and Track 
magazine articles. Witnesses explained to 
the jury the similarities. and. differences be- 
tween .the invention of the '332. patent and 
each prior art .reference^ For example, the 
pawns. ^suspension has a spring element that 
is- rigidly- attached to the motorcycle: frame 

- and does.npt .pivot as is required by claim 9 of 
the -332 patent The Warner reference shows 
a., suspension , haying a bell crank that is 
pivotally mounted to the. motorcycle frame 
but.;nat at. an intermediate point, whereas 
Riqhardsori requires a mid-point pivot of the 

; bell, crank to ; ihe ; frame. Keither Downs nor 
Warner describes a. rising' rate. The maga- 

- zine articles describe a Jfour wheel racing car 
suspension system having . a linkage^generat- 
ed .variable.- rising rate incorporating a bell 
crank, -but instead of the swing arm of Ri- 

vchardson's : motorcycle suspension, the race 
-car systems use ari A-shaped arm mounted to 
the side, of :an upright wheel; and the bell 
Crank and linkage in the -race car system is 
located beside the. wheel, rather than in front 
of the.wheeLas.in Richardson's motorcycle 
system., <:. 

. Witnesses testified -that rising rate in mo 
: torcycles had previously been obtained only 
by progressively wound springs and gas oper- 
ated shock absorbers. Suzuki -argued that 
rising rate 'is inherent in the Powns.and 
Warner motorcycle suspensions and express- 
ly described for race cars in the magazine 
articles, and also that rising rate is merely a 
statement of. function, and thus should not be 
:a basis for. distinction from the prior, art. 

The jury found that Downs did not "dis- 
, iciose each and every element of the Richard- 
son .Claims. 1 and 9 or their.equiyalent". For 
rthe Warner /reference, the. jury could not 
reach a. unanimous verdict on this same ques- 
tion, .but answered . NO ,to the question 
whether "the respective elements of Warner 
function-in substantially, the same way as the 
corresponding elements in Richardson to 
produce substantially the same results". The 
. jury found, that. .the .race car suspensions did 
"disclose each . and every element of the 
Richardson 1 Claims 1 arid 9 or their equiv- 
alent",, but did not reach a unanimous ver- 
.dict as to whether they "function in substan- 
tially .the. same way. as the ; . corresponding 
. elements in Richardson to produce substan- 
tially the same results." 

-The jury had erroneously been. instructed 
that anticipation may be shown by equiv- 
alents, a legal theory that is .pertinent ^ to 
obviousness under Section 1 03, not to antici- 



? USPQ2d 



Richardson v .Suzuki Motor Co. 



.1921 



patiori under' Section 102.. tewmdr Marine, 
Inc. v. Barient, Inc., 827 F.2d 744,-747-48 3 
U5PQ2d 1766, 1768 (Fed. Chv-1 987),; cert, 
denied, 108 S.Ct: 702 (1988); Cornell, 722 
F.2d at 1-548, 220 USPQ at 198, The jury 
requested a definition of "equivalent" during 
its deliberations, and was given .the Web- 
ster's dictionary definition "corresponding" or 
virtually identical, ^especially in: -effect -or 
•function:*?--.This ■ ria-rrow -definition, .which 
does not accord with -that of Graver Tank & 
Mfg. Co. v. Lihde -Air Products Col' '339 
U.S. 605, 608 [85 USPQ 328, -330]'.(1 9.50), 
may have minimized the legal, .error an r the 
instructions. In any events the erroneous: in- 
clusion of equivalents* in the -anticipation 
• inquiry favored Suzuki. The jury nonetheless 
■ answered- YES- to the speciaiTerdict^'Urider 
the facts 1 and law- as "-you believe: that you 
understand them,.-.do-you find Claim' 9. of the 
Ricfiardson Patent to .be valid.?.." v 
- _ [2] On: the totality of the evidence. and in 
light of the jury' instructions and. answers, we 
conclude thata'reasonable jury' could .have 
found that the patent was', hot invalid on 
grounds ;of anticipation.' hPerkin-Elmer 
. Corp-_732. FJA.M 4894,- USPQ . at 
673-74 (review, of ^presumed jury" finding 
that, 'ah tici patiori' not:. proved., based, on. jury 
-Verdict of validity)..'..^, ' ^ 
■- Reviewing the analysis arid decision of the 
districtcourt, 'based onthe.same priorart,;we 
discern no . clear error in. the court's -'.conclu- 
sion, that claim 9 was. not invalid:^ ^<]A' 
^ ; We affirm that -claim 9 ; \yas not- prayed 
invalid on the ground of anticipation: . 

•' . ' .i : .B. Obviousness • • : .' ■•.[: 

The issue of obviousness was vigorously 
• litigated; Suzuki relying.qn the same Dbwns 
and Warner patents and magazine -articles. 
The record shows that there was extensive 
testimony - concerning -the differences-" be- 
tween -Richardson 's suspension andthe prior 
art ; . : ;Suziiki argued at trial, and repeats $m 
■this appeal, that these, differences, are- .trivial 
mechanical expedients.,;-": - . Vjr^u-- 
v : The jury, 'among its special verdicts : ori the 
Graham factors, -found that a.person of ordi- 
nary skill in the pertinent artcould'be a'ny.of: 
X 1 ) a ^ motorcycle mechanic , wTthout.:f orriiai 
-technical education, (2) a person with exper- 
ience in. working on suspension 1 systems for 
racing automobiles, but without formal tech- 
nical training, (3) suspension, system instruc- 
tors, (4) professional motorcycle riders, and 
'(5) someone possessing above-average me- 
chanical skills. Suzuki, argues -that such a 
person is of generaliy-;high mechanical: skill, 
arid to such a person "Richardson's rising rate 



motorcycle • suspension would have 7r been' an 
obvious "adaption" of the race car. suspen- 
■ sion systems, 'which "suggests : itself quite 
-plainly^ since Downs and, Warner, incorpo- 
rate 'bell ; cranks in their -respective 
suspension s : V. \' > • , .. i*. -'7.- ^ 

Tiie jury -was unable to reach a unanimous 
verdict on the question' of whether a person 
'of the'level of skill found by the Jury; -present- 
ed with, the" problem anc| .being familiar with 
*all- the 4 prior art. including these four, specific 
references, but unaware of Richardson's de- 
vice; would be "led to do"- what" ; Richards6n 
did. In response to the ultimate question, as 
we have observed, the jury, reached 'the 
^unanimous verdict that "Upder the facts. and 
'law as you believe that" you ,-undeVstand 
.them'V^clajm; 9 was "valid'\-.The"3istrict 
court enter ed judgment on the jury verdicts, 
independently. held tie patent.^vajid^arid de- 
nied Suzuki's" motions for' judgment n\olv. 
: and. for a . n ew ; trial on th e issui;of Validity;'; 

The question for the jury .was. wherlterthe 
challenged met the burden of proving 'in valid- 
ity by clear and convincing evidence; "and "the 
/question on 'review js 'whether reasonable 
furors- could haye>oncluded;-that irhe^cfial- 
,'leXger failed to meet that burden; Orihatiin-. 
eiics, Inc. v. Safety Travel Chairs, Inc?, $Q6 
F.2d 1565, 157f, 1 TJSPQ2d Ml, 1085 
(Fed, Cir. 1986); Per kin-Elmer Corp J732 
'F.2d\1fr 894-95, 221 USPQ at : 674. The 
jury's lack of unanimity on certain "special 
;. verdicts can reasonably be taken t6 mean,- as 
'the district court held, that invalidity had not 
been proved by * clear . ' and ""convincing 
evidenced [ " ' " ; v* i 

.'. " P] Qur review shows that there- was^'sub- 
" stantial evidence on 'which : reasonable jurors 
^eould "have concluded "that claim 9 ha ; d not 
'''been proved invalid for obviousness ;- : and thus 
reached the verdict of "valid"; Although the 
'district court erred in; 'its belief that" obvious- 
ness could only be presented to the jury for 
an advisory verdict, we may view the court's 
i: agreerhent with the jury verdict of validity as 
Supporting the court's 1 . denial of Suiiila's 
■ postanal motions for judgment ri:b;v. and for 
' anew trial. Perkin-ElmerCorp., 732 F;2d at 
•895, 221 USPQ af i 674-75: ; However it 1 is 
viewed -procedurally > no reversible error-has 
been shown in the court's conclusion .'that 
obviousness had not been proved, arid that 
"'claim 9 was not invalid; : '* ; : "-' 'v 

The judgment of validity is affirmed. 

- • Infringement -, -y 

Richardson bore the burden vof proving 
infringement by a preponderance of the evi- . 
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; dence. The 'district court -..correctly stated 

that the: jury was the finder of. the fact .of 
f -infringement: ■■ . .-V- ) ' 

' The jury ' rendered special verdicts", as "to 

the Suzuki motorcycles before it, Model M 
' having the Richardson /Cazdrt ^Alternate 

Shock Mount -and. Model /G- : hiying "the 
■ j "criss-cross" connection addeaVby Suzuki, as 

follows: : ^ - &\ 

9(a)/ Do defendant Suzuki's;' motorcycles 
of the Model M -type . ; J Infringe Claim 9 

• of the ^plaintiffs patent ?- ; .cWu'.;-;:;.^;*^ 
•/ Answer: YES/ WITH' THE ARISING 

RATE-- : ''h >fr?fv^ ^M^.|^ 

' :.9(b)'.' Do defendant Suzuki's motorcycles 
of the Model C type* y V infringe" Gl&iri-f 
; ' :--of the piamtifTs^paten^v^ .v ! >-. ; £ 

• - ; Answer: YES, WITH ' THE -RISING 
•RATE -yV^ ^\^^-r^r.;^^^ 

In subparts 9(a)(2) and 9(b)(2} of the -spe- 
cial. : verdict "the jury "answered YES to. fire 
question " Whether ' 'the . 'Su^jtf ./inpt^rcycies 
-produce substantially ^^Samf riS^^rate^ 
taught in Richardson's patent. i^^^'^V ' 
; The principal question 'bn appeal is'/ the 
Ineamhg and ; effecr of. the^ry^sV/e^to 

~kubpa ; rts. (.I X of'^!^??^Y^^ ^figj 1 . 
we're 1 directed "in particular" /to the ' Mtej- 
nate Shock. -Moimt .and ::tfie\ crisscross 
modifications:' y\ , ; \ , ..- r : - *, , i • -*I \ l 
' ' 9(a)tl)'- In* particular, is/;the. .defendant's 
: '"linkage equivalent tplthe plaintifrs/^e.ar- 
' ihg in . mind that the bottom' of. the spring 
in the former is/affixed id .tfie.swfnjg '.afin 
" . rather .than to the frame? y^-^ilr-- ■ 
"Answer: NO . . : *V .^v^iC; - 

9(b)(1)- . In parti cular r . is .,t he , defendant's 
linkage" "equivalent v tb. the ' plamtifffs;: in 
light of thV"'cnss-rcrps"s" ,, ;of ; the : connecting 
*\ ; ?rods and the ; HelLciank m^ejief^dant?s 

V model, aswell'as/th^ 
~ '' the' swing arm,' as' compared. ..witK," the 

.. plaintifrs ; GlaimJ9?^ ^" iiii: si;;:--. a*.^ 
. . .- . Answer^ NO. ; : '_ 'Airj^r^o ^-^h^ 

The district court entefed...judgigentj. ; of 
./infringement; in: favor, of ^iRienatdsp%:ai?d. 
; ,demed post-trial . motions by. both side?, \ in- 
r -eluding a motion by ^Richardson, to reopen 
the record in order to present evidence' on .the 
. A dbetrine of equivalents-.:: The district court 
. stated that.the. jury;vyerdicts mean^that ^in- 
fringement is,;limitecl to Vising. ; rate v " , and 
that the Suzuki and Richardsbh.Jinkage>,are 
not equivalent ■■ . ■ 

Suzuki argues that special' ■ verdicts 
9(a)(1) and 9(b)(1) require judgment of 
non-infringement; or, as a minimum^ that 
these verdicts are inconsistent . with the ver- 
dicts of infringement in 9(a) and 9(b), such 
that a new trial is required of the entire issue. 
; Richardson states that the verdicts' can be 



understood,, when viewed in light' of the" juxy~; 
instructions,, in a. way that supports the judg- : 
ments of infringement. Suzuki did not Tie-;' 
quest a hew. 1 trial; on the basis of inconsistent 
verdicts' at the .time the judgments were En- 
tered, while Richardson moved, . unsuccess-" 
fully, to amend or delete verdicts 9(a)(L) and 
9(b)(1). Each party:. asserts that any incon- ; " 
sistency:should'be:resblved.in its favbrJ^r? 

- .The Ninth. Gircuit^m.accordance witkthe 
general -rale; Requires : trial 1 .-' and -appellate 1 
■courts;, to seek reconciliation of apparently ; 
inconsistent;? verdicts:- .-. : : v' ^ v r;;.T-^ 
, .-When faced with a claim that verdicts are' 

„ inconsistent, the court must search for "a 

- ,? r reasonable: way to read the verdicts^as 
;..^exjpressmg"a coherent view : of the case, "and 
o must exhaust this- effort before, it is free to 
^-'- -disregard, the" jury's verdict - and remand 

- - ■ .the^case.ibr a* new > trial- : '^cV^tife' 
Toner v. Lederle laboratories '8Z^ 'F.2d 

.-51.0..512 (=9th.Gir. %9&l);cerL denied;A0% 
S.Gt.?1122 ^1988) (citing Gallick v.iBaltU 
more ■& .Ohio R.R., 372 -U.S. 108, ;-i,19 
(1963),- also- citing Atlantic & Gulf Steve-,. 

'-dores, Inc. v. E Herman: Lines, Ltd,, 369 IhS.' 
355, ; ; 3~64 ; (1962) and Bianion 'v. Mobil Oil 

■■Cbrp : :;l2l F.2d : 1207, 1213, (9th Cir."1983), 
cert:. denied, 471-:^ A 007 (l9Z5))^See 
also Allen Organ Co., 839 R2d at L563,;6 

:;USPQ2d at 1775 .(the -appellate court; must 
make every.:' effort; to ^harmonize the jury's 
answers). ,>.;r, ■- -J - pr - ■•■ : -:' "^'^ii- 
The district court: did ^not find the special 

-iverdicts inconsistent, apparently in the belief 
that the -jury limited infringement .to ^e 
rising rate provision of claim 9 but not the 
other claim clauses. This accords- with the 
court's statemeat to the jury that the in- 
fringement was "minor"' because it .was 

.limited to the rising rate. This interpretation 

^pleased: neither party. If we have, .correctly 
understood it, it is incorrect as a matter^of 

.laW,.^ •-■ • -:.-.r:i ; -V " ' 

: "We-are bound to. find the special verdicts 

:Consisterit if we can do sb under a fakiead-' 
dng.ofithem" Toner, 8;28E.2d at 512. A' fair 

■ reading of ^the special. verdicts results fr.pni 
simply "applying 'the. rule ;that - rt [tjhe consis-' 
tency of the jury verdicts . must be considered 
in;^ light of. the judge's instructions to the 

• •jury^.^Q/ier,. 828 F:2d at.512. The instruct; 

: r tions- oil ^ infringement, and the specific quesj 
lions' asked by special verdict, were designed 

- to resolve the-issues raised at trial. There was^ 
testimony on both; sides of Suzuki's assertion 
that its ■ suspension ■; was . hot 1 the same as 

: Richardson's because it produced a different 
rising ;rate. . We referred ~ supra to special 

: verdicts 9(a)(2>anci 9(b)(2):. - T 
9(a)(2). Does -defendant's Model M pro- 
duce rising rate, substantially the same as 
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. theorising rate produced. under the .teach- 
ings of the. plaintiffs patent? \ " 
■v-. " Answer:. YES , ■- ■ *...-■ . . * : to 
' 9(b)(2).- Does .defendant's , Model" C.pfo- 
:. duce rising rate, substantially-. the .same as 
the .rising rate : produced under the teach- 
* - ings of the plaintiffs patent? : / .. ; t 
A Answer;. YES. -\ . .-.'J •■*■•■'* ,v 
Another speeial verdict in the infringement 
section, asked- thejury;. :: - 'u-'. - 
/^U k>Does.elaim ; 9'of the Richardson Patent 
' ' describe the invention- of arising rate -in 
terms of what the invention" will, do father 
than in terms of physical arrangement? 
■' Answer: NO :i " 7 : -= " ' * f " v "' f " •'• : 
•We conclude that the-- answer * -yes, : 'with 
the rising rate" in verdicts 9(a) and -9(b) is 
• the jury's response to Suzuki V argument, 
rather than as. a -finding that only the- rising 
rate claim' limitation, and no other, "'is em- 
bodied in' the Suzuki suspensions^;- -"^ 
We discern no support in the recbrd" for the 
district court's conclusion that verdicts 9(a) 
and 9(b) rrie'ant that. the rising rate was' the 
only area of infringement'. Structure corre- 
sponding to every element of every clause of 
rclaims l'and* 9 was identified by witnessed ai 
.embodied in ] the accused m6torcycTes". There 
was no. real dispute that of the^nineor "eleven 
elements in- these claims (depending on how 
counted)-,, all- but one were, literally '.present. 
The dispute centered -on one '. elerhent^the 
-attachment of 'the spring in the claim clause 
"spring means having a first "end pivotally 
secured to said frame", since this-.-was 'tKie 
* clause affected ■• by 'the modifications- of the 
. Alternate 1 Shock Mount and the eriss^cross- 
In the Alternate -Shock Mount, "as we 'Have 
discussed; the" Spring is : pivotally secured-- to' a 
swing armthat- ip, turn ispivotally secured to 
the frame; instead of being pivotally secured 
directly to" trie frame -as is shown" in the '332 
specification. " ' ■ ■ 

Richardson argues that the" spring cati be 
either directly or indirectly pivotally secured 
to the frame, ^without avoiding literal' in- 
fringement of the'cIaim/RicfiardsonaLlterha- 
tively. argues that on a correct .definitiori 'of 
the doctrine of equivalents! 'citing'. Graver 
Tank, 339 UJS:\at 608 {85 US^.atJ^b], 
these securements.are equivalenfBecause.the 
structures., are;. substantially the'salne.^ricl 
.perform substantially the sarhe -functidiirin 
.the same way. ' ■ *- " 

. The jury .had /been .given ,t.he ; dictignary 
definition that .-".equivalent" means. /-edFfe- 
sponding^pr virtually identical- ...especially , in 
.effector function 1 '. This definitipn,w.as rein- 
forced by the phrasing..of verdicts: .9 (a) (J) 
.and 9(b)(1),. wherein the question itself in- 
structed .the.jur.y,.on the difference between 



the linkages, while remaining. .silent on. the 
similarities. "' .\ ;\ '. C ■ -.i 
This, presentation was highly prejudicial. 
Indeed,, these verdicts well. illustrate. the tru- 
ism that the way a .question "is,, asked 6an 
direct the answer.- 'The. decision to .'submit 
interrogatories, and the ."precise language 'in 
which they are couched, cin have an .unto- 
ward effect on 'a verdict', if pertain elements 
of the trial or the evidence are thereby overly 

* emphasized in- the jury's mind.".- Weikar v. 
Rollfofm inc.; 7 ; 44 F.2d 797, -809,. 223 
USPQ. 369, .376 (Fed. Cir. :L984), cert de- 
nied, 470 U.S. 1084 (1985). : * V; - 

Further, and equally prejudicial, special 
verdicts 9(a)(1) and; 9 (b)(1) isolated this 
•specific claim element so that it was removed 
from the perspective that is : obtained only 
when the claimed invention Js viewed in its 
entirety, .See, e.g., Hughes Aircraft Co. v. 

• United, States,. ?17 X2d a-351, T363,- 219 
USPQ 473; 482 '(Fed; Cir.' ; 19$3). We recent- 
ly reerhphasized iti United States Steei Cdrpi 
v. Phillips Petroleum Co.] No. 88-1166, 
-1 167, -1 168, -1 169, -1 170, -1 17 1\ slip op. 
at 13-14 [9 USPQ2d L461J (Fed. Gir. Jan. 
10, 1989), in discussing Graver Tank, that 
there is no error in considering "the principle 
of the claimed invention". ; ; : "' ." . & \\r 

A device that embodiesimprovements oh a 
claimed structure does .not .automatically 
avoid the reach. of the claim. See, e.g\ Atlas 
Powder Co. v.. E.I. du Pont de Nemours & 
Co., J 50 -F.2d; : l 569, -1580, 224 USPQ- 409', 
-417 (Fed. Cir.T984): (separately patentable 
improvement may also be an equivalent.un- 
cder the doctrine of equivalents); A.Bi.Dick 
Co.:m. Burroughs Corp- 713 F.2d 700, 7G3 
218. USPQ . 965- 967-68 (Fed. Cir.v-1983) 
.(infringement not avoided "merely by add- 
ing ..elements"), cert, denied, 464 U ; S_ 1042 
.(1984).. Each case must be decided on .its 
particular facts, ..viewing the changes in the 
accused structure in light ^of the claimed 
invention. See generally Pennwalt Corp. v. 
>Durand-Wayland t .:Jnc., r 833^ F.2d -<93T, 
ft34-35 i , .4-tlSPQ2d 1737/1739 :<Fedv-Ci?. 
^9%l_),,cert.^denied, \m S.£L:-X226- (-1988), 
,and cert, denied,, 10.8 :S.Ct: .1474.^1 ?8 8); 
■ Texas- instruments^ Inc. v. ^United States 
Int'l Trade.^Qomm'n^ $05 \ F.2d 4558, 
1-569-70, /231 USPQ ; 833, : 840 (Fed.. Cir. 
J986), .reh'g, denied,* ^46 ' Rid-., 13*69,^ 6 
-U£PQ2d 1886,(Fed. : .Cir ( ; : l?&8); " A • , 

[4] We conclude ..that .the jury verdicts, 
iviewe.d in light of the instructions, /held that 
sthe" r Suzuki motorcycles with -a rising rate 
infringed -claim 9; We also conclude that .on 
: correct Instructions- no reasonable jury could 
have found that the: claimed invention and 
tthe accused structures are not equivalent, on 
the established facts' of record, applying the 



1924 



RichardsBn v: Suzuki Motor Go. 



9 USPQ2d 



correct law ;of Graver Tank. See Anderson v.' 
Liberty Lobby, Inc., 411 "U.S,- : ;242,^252 
( 1 9 8 6). (*= The mere existence of a scintilla of 
evidence in support of the plaintifFs position 
will be. 'insufficient; -there must be evidence 
on ; which the 1 jury* could reasonably 'find Tor 
the plaintiff. 'T); Pullman-Standard v\ 'SWint y 
456. U:S. 27-3, 291-927(1982) C^hbre^nd- 
ings ' [by the ^district- 1 qburt] are infirm be- 
cause of an erroneous 1 view of .the law; . a 
remand is the" proper course unless the record 
permits- only one .-resolution of the factual 
issue"); Dana Corp.y- IPC Limited Partner- 
ship, 860 F.2d 415, 419, USPQ2d;i692, 
1696 (Fed'; Cir. l:9.88> (when there are -suffi- 
cient established facts; of record, " appellate 
court has/discretion to determine the merits 
of JNOV motion.)-^; ■ -j^v 

The jury verdicts of infringement ire sup- 
ported by ■ substantial evidence, -and- are 
upheld. -The -judgment -of JnfringemenL'^. 
affirmed/ • ■< \- ~ : t* - ?'rV''$> ^cH ^ ;^ ; y?* 

. ■ in - " : : : -J\.i 

- Damages for ^Patent : Infringement:r • 

As damages: for patent ^infringement the 
jury assessed a royalty *6f fifty- cents per 
motorcycle: Riehards6n states that this roy- 
alty is unreasonably low, and resulted* from 
erroneous and prejudicial jury instructions. 
We review the award on the reasonable jury/ 
substantial evidence standard. Shatterproof 
Glass Corp., 758 F.2d at 627-28, 225 USPQ 
at-643-44,'. ^ : - !?■ .• - ■ .-v : ^.; 

The court toid the jury: "Now, I will 
sustain, 1 will uphold your verdict/[of in- 
fringement], but in determining damages 
and determining any royalty, it seems to me 
that you' must consider that the infringement 
-was a relatively minor infringement." ^This 
-instruction derived, as Ave have discussed, 
: from the erroneous interpretation of the ver- 
dicts as limited to the >4 rising rate" clause. 
-We must'determine whether, this erroneous 
instruction was- prejudicial to the jury's as- 
sessment, of damages." The Ninth Gircuit ! has 
stated that "we -will reverse a judgment -be- 
cause of a mistake in jury instructions only if 
the error was prejudicial." S middy v.. War- 
ney y 665 F.2d 26 1 ^.265 (9th Cir/ 1 98 \)-eert. 
denied, 459 U.S. 829 (-1982). ; h ** 

35 U.S.C. §284 provides that -damages 
shall .be "adequate to ebmpensateVfor the 
infringement, but in no event less : than- ; a 
reasonable royalty for the use made Of the 
invention by the infringer". Fromson ' -v. 
Western Lit ho Plate arid /Supply Co.\: 853 
F:2d 1568, 1574, -7 ; USPQ2d 1606, 1612 
(Fed. Cir. 1988). The jury was told that.a 
royalty of $2.00 per motorcycle with an -an- 



nual- minimum of $70^000 had been agreed 
to by Suzuki and Richardson in the Option 
and License Agreement. There.. was' testimo- 
ny 'of muehfhigher royalties paid by others 
for similar contributions :to : motorcycles. Su- 
zuki presented, testimony -that 1 the $2.00 in 
the agreement does not apply, but- should be 
the starting point for reducing the royalty 
because the infringement was minor. , r 
[5] We must assume: that the jury fol- 
lowed the court's instruction that the ' in- 
fringement was iriinor. That instruction was 
a. L misinterpretatipn : of the jury verdict of 
infringement," and it . usurped the role of the 
jury. Absent this prejudicial -instruction 
there was no reasonable basis on which rea- 
sonable jury,.couidjhave found that fifty cents 
was a reasonable royalty. 
\ -The judgment of. damages for patent in- 
fringement ;is vaeatei W e remand for retrial 
_6Lth_e question..-, ... i • . : ■ ■ 

■ . in A f ; ' : ;iy'^/;: • ' 

, : : Richardson's Technical Information 

Issues relating to Richardson's technical 
information were= ^presented at trial on the 
legal theories of breach of , contract and the 
tort of misappropriation of. trade secrets. The 
district court concentrated, qn.ihe tort issues 
in presentation to the. jury ^apparently ac- 
cepting Suzuki's position that it had com- 
plied with its.cpntractuai obligations to Rich- 
ardson: The' court •thus required that 
Richardson prove . the, existence of legally 
protectible trade, secrets, and their misappro- 
priation hy. Suzuki, p 
' In the only special, verdict on the contract 
issues \ , the jury found . . that Suzuki did not 
violate its duty of good "faith and fair dealing 
.in.its relatibnship-with Richardson. The jury 
instructions on the coniractual . relationship, 
however, 1 are pertinent to, and -intertwined 
with, the trade secret issues. 

A, The Contractual Re I aiiqnship , 

' . ;l n rna tters> of contract law and interpreta- 
tion we apply the discernible law of the state 
Of California. Universal ^Gym ; Equipment, 
Inc. v. ERWA Exercise Equipment Ltd., 827 
'FJ2d 1542, 1550,. 4 '0SPQ2d i 1035; 1040 
(Fed. Cir."' 1987):-- At^ trial" Richardson 
pressed, unsuccessfully, the California law 
that a -covenant of good faith and fair dealing 
is ■ implied ^between ■ parties . to : a ' contract. 
Seaman s ' Direct Buying ^Seryice, Inc. v. 
Standard Oil Co^ 38 Cal,3d 752, 768, 686 
P.2d .ll58, 1166, 206 Cal.Rptr. 354, 363 
■ ( 1 984) -("It is well settled that, in California, 
the law implies in every contract a covenant 
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of good faith andfair dealing." (Emphasis.in 
original))., . ■ . 

The' contract between Richardson and Su- 
zuki was explained at trial, -including the 
clause wherein Suzuki agreed not to use or 
disclose, the "technical information, know- 
how, inventions* use data, and design specifi- 
cations" that it received from Richafson. In 
discussing whether Suzuki was : restrained in 
its post-contract use of Richardson's infor- 
mation, the district court at first instructed 
the jury that. Suzuki was entitled -by-law "t6 4 
use the most efficient means', 'even- though 
they got it from plaintiff",, stating that only 
"valid trade secrets" were - subject- to the 
contractual restraints: ' .... 

; And then after -Suzuki's election not to 
take a license, of course, they -were jiot 
supposed to use the platn'tifTs. tr.ade .se- 
crets. That's what 4he -contract says:- -And 
once again, you're going to -have, to deter- 
mine whether these eleven were valid 
trade secrets. To what extent did the de- 
fendant use them, Ho what extent would 
'■ the defendant .-otherwise have developed 
■ them: - -' ; . ; - , ■ .. . 

" ; Now, some' of these trade", secrets refer 
- to -t-he^ best alignments and -"designs: Weil, 
* it seems incongruous to say to the defend- 
ant they cannot use the best because the 
best was intentionally disclosed by the 
-■ : plaintiff, J.and even though /experimehta- 
. tion by the defendant surely would have 
revealed the best as the patent says that it 

WOUld/ ■ ' 

■ Were ihe defendants precluded frorri 
-using the best or were they obliged to use 
. something less efficient. 1 can't conceive of 
the defendants not being entitled to use 
the most efficient means, even though they 
1 got it fr6m the plaintiff. - : ; 
The court later Qualified this position by 
referring to- reverse engineering as'being im- 
proper-— sti [though it is far from clear what a 



reasonable jury would have understood from 
the court's instructions: * /■ : 
\ But on further reflection- I have to ac- 
knowledge that if you find there was a 
confidential. relationship or contract that 
;r prohibited Suzuki -from using the plain- 
y tiffs. trade secrets, technicah/informatidn 
or know-how, inventions or use 'data that 
the plaintiff-gave. them, unless it exercised 
the option;, if you? find those things to*, be 
true, I suppose- it would be improper for 
- Suzuki to reverse Engineer .from Richard- 
son's- prototypes; or from trade secrets or 
other information that he gave them; " 

The defense of reverse engineering does 
not apply ;to information received in confi- 
dence or whereas here the Information is 
given - under a con tract : : ' . • : : ;- ; t > ; 



Reviewing these instructions in- the context 
of the contract and trade secret questions J 
that wire' before the jury-,, we conclude that 
the jury was incorrectly instructed on the 
law. See Bulgo v. Munoz, 853 P.2d 710, -I'M 
(9th- Cir. 1988) (quoting Los Angeles Me- 
morial Coliseum Comm'n v. National Foot- 
ballLeague, 726 F.2d 1381, 1398 (9th -Cir.), 
cert, denied, A69 U.S. "990 (1984)) (instruc- 
tions reviewed to determine "whether, view- 
ing the jury instructions" as a whoie^the .trial 
judge gave adequate instructions -.on ' each 
dement . of the t case ,to ensure : liatrthe jury 
fully understood the issues.") .? ■< :, .-::>-■-:> . 

[61 -In Universal Gym . Equipment ;^S27 
F.2d at 1549, 4 USPQ2d .at "104G, we af- 
firmed liability; under California law based 
on breach of contract, When the parties con- 
tracted to .limit the. use by the recipient of 
"features, designs, technical- information, or 
know-how" r disciosed under the contract. We 
also affirmed that such a contractual • ar- 
rangement is'not incompatible with the pat- 
ent law, /W.'at 1550, 4 USPQ-ar- 1041 ■ an 
issue on which the district court in Richard- 
son's case also appears to. have -beeh-misJed, 
and to have misled the j ury . See Components 
for 'Research," Inc.^. .Isolation ^Products 
Inc., 241 Cal.App.2d 726, 730,. 50 Cal.Rptr' 
829, 832 (Cal..JXsLCuApp:*i9G$l:(^e 
judgment here but affords protection against 
;the,use.of plaintiffs trade secrets by.thoseto 
- whom they had been disclosed in- confidence. 
Whether, the idea was "patented or not, plain- 
tiff is entitled to such protection "). \ • ; 

The district court erred in law, in limiting 
the. scope of protected information beyond 
that- set forth in "the '.contract,- and. in its 
1 instructions to the jury as to Suzuki's obliga- 
tions. These errors are reflected. in the- trade 
secret issues. ' . • 



A The trade secret issues 



•>vThe jury, despite the. excessively restric- 
tive instructions on what were trade secrets, 
-founds that certain, items that Suzuki- 'had 
received from Richardson were' trade secrets 
and had been misappropriated, and assessed 
damages therefor. v.The - jury also assessed 
damages for use. by Suzuki: of certain other 
items that did not "rise to the dignity of trade 
-■-secrets' \ iri the words of the "special verdicts, 
^ Richardson specified eleven items, that he 
had. disclosed to. Suzuki under the contract, 
.and that he asserted to be trade secrets; to 
'wit: (1) the optimal characteristics of a ^mo- 
torcycle rear-wheel suspension shock absor b- 
er, showing three external, adjustments, (2) 
engineering drawings of his proposed and 
furnished suspension systems; = (3) VI 978 and 
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•1-9.7S Suzuki motorcycles, modified by r Rich- 
atdson./with. his rising rate suspension;;.^) 
specific -force-velocity curves -needed to .bb- 
tain/ihe advantages of Richardson's inven- 
tion an> Suzuki's motorcycies, ^(5), design 
modifications ,-to- extend -rear .= .wheel , : travel 
over earlier rising-rate designs,. £6) design, pf 
the Alternate Shock, Nlountincluding draw- 
ings: and knQwh6w, (7) t,he, optimum use and 
types of'Cettain bearings in. the suspension, 

( 8 ) motorcycl e „ testing, and. tuning. . criteria, 

(9) his belLcrank designs and design criteria, 

(10) adjustments in the -a.ngles and .dimen- 
sions of the parts of the : suspension and their 
effect on performance, and- .(11.) ^ ne straight 
i in e tubular motorcycle frame.. . . . v : 

The California jaw of trade secrets follows 
•the, Restatement definition:-^;- , i. .. . 
A-trade secret-may consist of any formula, 
pattern,, device or, compilation of informa- 

- . tion whichvis used in one's :busines's, : and 

which .gives him an .opportunity to obtain 
.an advantage over .competitors who do not 
know or use' it. , Generally' It relates- to 
. the production of -goods , .-as,, for example, a 
• .machine "or formula for-^he, production. of 

- an -article. , v "•: sKi t&Wi— - 
By-Buk Coalite -Cal.App.2d-, at 166, 329 
P.2d at 152,. 118 USPQ. at fl-SJ,. -citing •Re- 
statement (First) of .forts;' ,§i?5 7 comment b 
( 1 93 : 9.); The .court in By-B.uk. Co': reaffirmed 
"plaintiff's righi-not to liave its., [trade. secret] 
.processes jwrongfull.y .disclosed; tp -o|hers and 
- used to its detriment/' ii-at-l 67.,, 3 29] P. 2cUt 

153, 118 USPQ at553-, v; ;, /. '.. ^ ) 
The burden of proof was.;placed on^Rich- 

. ardson to prove that hisj ; nformatioji'met,the 
•legal requirements of :a protect! ble trade se- 
cret. Forro Precision, jlnc. v. International 
Business Machines Corpi, ,673 : F.2d 1j045, 
1056-57, .2 15 USPQ : 29?, 305,-6.. (9th. : Cir. 
1982). This in turn required "either a cov- 
enant or. a confidential relationship", as a 
premise of relief, FuturecraffrConp; v. -Clary 
Corp,, 205 .Cal.App.2d .^279, 283, . 23 
CaLRptr. 198, ..207-208. (.(Sal. JDist.CtApp. 
1962) (discussing elements, of - trade-; secret 

. protection ) . .Richardson , \m et , this -:;require- 
m e n t . *th rough his ..contract u.al -covena nt.,;-; .-.yj 
The district .court-told the Jury,.; several 

-.times.,;that because Suiuki might have devel- 
oped ;or could have- developed- on its qwn ; ,the 
information it received : from Richardson, 

.such -information, can. not be -protected. as ,a 
trade secret. The eourtsaid: "NoW I think. we 
-must assume- that the defendant could .have 
accomplished-- .whatever,, the - plaintiff ;may 
have contributed toward -the. development, of 

, Models M and C." Whatever the validity .of 
the proposed assumption. as,, to Suzuki's abili- 
ties, the court's conclusion- ;is . contrary to 
California law: *--. '.. , : ■ 



;r It, is not necessary in order, that a process 
' , t of manufacture be a trade secret that. 'it be 
[patentable or be. something that could not 
;j be discovered by dthers\by. their. own labor 

and ingenuity. 
Bv-Buk Co.. L63/CalApp.2d at 166, -329 
R2d at 152, 118.'USPQ'at 553. Nor does the 
possibility of independent discovery ..relieve 
Suzuki of. liability: --- . , t *^ . 

. „"[S]ecret formulas and processes * * * are 
\ : , property rights which will be protected by 
^injunction, not .only- as, against those who 
, - attempt to disclose or use them in violation 
; . .of confidential relations or contracts' ex- 
i -press or implied, but as against those y?ho 
. are participating in .su-ch attempt with 
knowledge -.of-. such confidential., relations 
- .or contract, .though .they .might in time 
have reached the same result by their own 
independent experiments or efforts." 
Id, at 167- i ;329,B;2d. ; at 153, 1I8.USPQ at 
553-54 (quoting Her old v. Her old China & 
Pottery, Co.,... 25J ■ 911, #13 ..(6tb/Cir. 
•191,9)). Indeed, Suzuki did not argue that it 
:had actually developed on its own the infor- 
mation that it first received from Richard- 
son.- Although Richardson adduced evidence 
that Suzuki had been unabje to solve.this 
.problem, '-.it is . not 'relevant,. whit Suzuki 
.might have been able to do on. its own. Ninth 
Circuit law. upholds, trade secret status even 
had the same information jbeen obtainable 
from other sources. Clark >y..£unker, ,453 
( F.2d 1006...1010, 172-.USP0.-.42O, 4?3 (9th 
- Cir 1972) (trade secrecy "is not negated 
^because defendant- by ,aii expenditure of ef- 
fort might-have collected the same informa- 
tion from sources available, to the public") 
•.(footnote omitted). . 

;. The court .also erroneously instructed the 
jury . that "slavish '\copyrhg is , necessary.- for 
, misappropriation and that an exercise of 
independent judgment ^ouid;rernave the . in- 
formation from -protec'tiqn:,;-The .court, ^in- 
structed the Jury to ^consider:': "Were -they 
secrets. And, second,4i~d^ he defendants slav- 
ishly. use them or.did they make up. their own 

■ minds.'VThese views. are .contrary, to. Califor- 
nia law..', " [defendants j cannot eseape.^re- 

sppnsibility- by showing ^that^ they htaye im- 
< igxpyed " upon or . modified ' the plaintiff's 

■ process.!' • By-Buk . Co^ l 6.3', .'Cal.App.2d at 
,.169, 329P-2d at 15.4, 118,USPQ.at554. The 
"court observed in Sinclair v-:- Aquarius elec- 
tronics, Inc., 42 CaLApp:3d,2l6, 222, 1.16 
GalRptr. ,654, .659, 184,USPQ 682, ^§4 

, CCaL;CtApp.'.4974)..1±ai^ variations 
' are' to be expected. \. r ^ 

Suzuki argued to the jury, and^repeate.on 
..appeal, - .that . information^ .that : Richardson 
-developed after issuance, of the '332 patent, 
including' the Alternate Shock, Mount,, is 
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barred from: trade secret ' status because it 
^was generally disclosed in Richardson's pat- 
ent or known, to the general public, or be- 
cause * it merely implements • the': patented 
invention.;; v-"-: " ^ ; \\'.' r Mxi\:y:' v 
v'i'Tfoe legal status, of information .and .im- 
provements made after a patent application 
'has been filed is-iridependentof the presence, 
or absence, of the;patent-application of ensu- 
ing' patent.' The- information and improve- 
ments may be separately- patentable; they 
may be preserved in confidence and disclosed 
only in accordance with agreement; and they 
are protected against misappropriation in 
accordance with the laws of contract and 
tort. The court misstated "the law in telling 
.the jury that- the jury could .decide -.whether 
•Richardson could have both a valid patent 
and .legal protection for laterrdeveloped in- 
. .formation on the patented invention: • :r... 
So ori the one hand [Richardson] says 
; the ordinary person skilled in the art .can 
. take* this- patent and use it and make a 
machine based upon it./Biit, oh the other 
hand,"he.says, however, 1 the experimenta- 
: tion and the* ability to do this constitutes 
^-trade secrets for. which "you must pay me. 
""^Now, that constitutes a dilemma and it's 
V-up to you to determine: the extent to which 
Mr. Richardson htay claim as trade se- 
r .crets things, that the -.ordinarily 'prudent 
: ' person skilled in the art should be .able to 
. do on his own. ^ • 1 .-«' •^, ; - V - 

The district court's phrase "should be able to 
dp on his'own" may explain its mispexceptibn 
of the -law. It is* not known what Suzuki was 
able to do on its- own, for Suzuki* not only 
- sought -Richardson's ; .;knowhow, improve- 
ments data, and information, 1 but also 
agreed to-respect the confidentiality thereof. 
This information is. intellectual - property in 
the eyes of the law, and' is protected in 
SLCCofdariee with law: See generally KeWdnee 
Oil Co. vi^Bicron Corp. -416 U.S. 410, 493 
4=181 USPQ '673,v6B21 {\914).r-See also 
'Components for Research; Inc-^ 241 ~Cal. 
App.2d at 730, 50 Cal.Rptr. at 832 (whether 
the/ product design was '^patented or not, 
plaintiff is- entitled to tra'de secret protection 
for manufacturing -process); Sinclair', 42 
Cal. App.3d at 225, 116 Cal.Rptr.;at 660, 
1 84.USPQ at"686 ("Trade.secret law encour- 
ages inverition : in .areas where patent law 
does riot reach'.'). Accord Thermotics\, Inc. v. 
Bat-JacTool <lo:Mnc:, 541 : S:W.2d 255, 
261, ; 193, USPQ 249, -253 (Tex. ;Civ : App: 
1976) (post-patent improvement protectable 
under trade secret law); Frahke v. Wilts- 
chek, 2Q9 F.2d 493, 495, 99 USPQ 43.1 , 433 
(2d Cir. 1953) (immaterial that defendants 
could have derived- -trade: secrets from ex- •■ 
pired patent). i'-''. 1 ' ■ >; • - ; ; 



. ' [7] It is apparent that the court imposed a 
higher standard for trade -secret status than 
is contained, in California law. The .court's 
instructions, commentary, and .phrasing. of 
the special' verdicts not.ohiy placed a prejudi- 
cially heavy burden on Richardson, but also 
demeaned the information itself. 

Despite, this prejudicial environment, the 
jury found that items 5-and 6 were trade 
secrets-- and . had . been misappropriated .-by 
Suzuki; and assessed damages therefore. The 
jury also found that items 1-4 and 7-1 l.wer.e 
not trade secrets,. arid thatfor some but not 
all ;of- these, items ' compensation should : be 
awarded based on. "benefit from the plain- 
tiffs knowledge and from the time arid effort 
expended hy him"; : ; = " ' ; /,;r* 
1 -The district court granted Suzuki's motion 
for a new trial with respect to items 5 arid 6, 
and upheld thevjury 4 verdicts with- respect to 
items 1-4 and 7^11. . v- ' 

: C The new trial of items 5 and 6 

The grant of a new trialis ordinarily not 
.; reviewable, but on this issue the district court 
-entered final judgment for purposes of ap- 
t-peal/ and certified^ three .questions. The first 
: . certified' question is:. ;V:r ,- : ■•-:>■■■-' 
- ■ L -Where, the iplaintiffs asserted „trade 
. secrets "Nos. 5 and 6: (a) . Actually valid 
. " proprietary trade secrets, as the jury found 
and awarded very substantial royalties;. or 
(b) -Did -/the -plaintiffs -contributions .in 
these respects represent.no more'than the 
services of a skilled mechanic, which read- 
ily could, have been duplicated by\the" de- 
fendant;. -and which entitled the plaintiff 
onl"y : to quantum meruit compensation^ as 
the court believes; or (c) Were the plain- 
tiff's contributions;- -no .more ! than those 
contemplated under the option agreement 
• and paid for by the defendant, as the 

defendant contends? : . ■ - ; jhj \; - ih::f >\ 
, We respond to this question: From the record 
■ before us the jury verdict that items 5 and 6 
met the requirements for trade secret protec- 
tion was supported .by the great weight of the 
evidence. ■ Richardson and Cazort testified 
about the design modifications that were the 
subject of ;item No.: 5 and- the Alternate 
Shock -Mount subject : pf item No. -6. The 
Alternate Shock Mount, was considered suf- 
ficiently novel and valuable that Suzuki .in- 
cluded it in . a patent application :filed in 
Japan and later in the United States/'The 
record does not' negate the jury's determina- 
- tion of the value of this information: Accord- 
ing to California law it is immaterial what 
Suzuki^ could have done, for it chose to use 
Richardson's information, which .it obtained 
under restraint. . -. ! \ % ; 
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■^■In further response/ we remark that "the 
relation- between the parties, set by contract 
was" - a ■ routine commercial ■ arrangement 
wherein" Richardson agreed to facilitate Su- 
zuki's testing and evaluation of Richardson's 
invention. This did not convert Richardson's 
work m adapting his invention to^Suzuki's 
motorcycle into the work : of a :hire:d techni- 
cian whose work "product, was. automatically 
owned by Suzuki. The proprietary nature- of 
the work done and information provided by 
Richardson was established ^-agreement 
as was the agreement that.Suzuki Would not 
use this information if it did . hot .exercise i ts 
Option. : . ; } ^.\^ T 

J8] There was subsiantiahevidence -before 
the jury that the information: oh .items 5^ and 
'6 was not publicly -known/rfhat - Suzuki 
agreed to ■ receive :and preserve., it- in eonfi- ■ 
dence; and that ; the -information fully satis- 
fies the statutory and 'Jurisprudential -Re- 
quirements for protectable trade secrets. 

In order to vacate -the; jury's -verdict up- 
holding- items 5 and 6 as: trade secrets and 
grant a new trial thereon, ' the:- atrial court 
. must find that the jury's, verdict "is r contrary 
to the clear weight of • the:;eviden ce,-or;fs 
■Baled upon evidence • which ?.is- false, . or :><f6 
■prevent, in the sound" "discretion of- the trial 
.-■ff^V? misG arriage of justice.?-- Hanson v. 
: 'Mel{ Oil Co.; 541 F.2d' 1 352, q 359.0th:Cir. 
•4976), cert, denied, 429 ;U.S. ^074>:Cr977) 
{quoting Moist Cold. Refrigerator Cd^ Lou 
Johnson Co., 249 F;2d 246, 256,01 1-5 LTSPO 
a 60, 168-69' (9th at-mi)^cen^eniet 
-•356 -U.S. 968;{11,7. USPQ. 498J^;(1958)) : 
miliam Inglis & Sons~Baking : ;Co^v. ITT 
■^Continental Baking Co:jI:nc., 668 F.2d 1014 
|027 (9th Gir • J 98 l;) r - cert,denied, 459 U.S.' 
;8?5 (1982). It' is insufficient that the district 
^ Court would simpiyhave reached a different 
-verdict - * ■' ■ -.b^ '-i- ' Y&^s^;.~ 

Our : review requires ' determination of 
whether the district court abused its discre- 
tion in its decision to grant the new trial. Id. ■ 
' See Transgo, Inc. ■ v. Ajac Transmission 
farts- Corp.,; 768 F.2d -1 001,-1014, i ; 227 
: mPQ 598, 602 (9th, Civ 19^-, cert, de- ' 
■^m^ 474-.^S. .1059 tl 986) , (^he grant or \ 
: -"deniaj of- .either a motion for a : riew trial or a 1 

motion to- amend the judgmetirmust be re- 
- -viewed on the basis ^determination -of 
whether the districrcourt abu'sed'its: discre- 
tion.") See- generally Seattle Box ^Co ' v 
Industrial Crating & Packing' ilhc -i 7 56 
;F:2d 1574/1581, 225 USPQ 357,. 363 (Fed. 
; Cir. 19S5) ("Abuse of discretion may be 
■established by showing that the district court 
neither made an error of law, of a-cJear error 
of judgment, or made findings.vwhich ^were 
■ clearly erroneous.") The district .court's 
statements, for example with- respect to item 



5, "I simply cannot conclude that that is a 
trade secret.- It -'was an. attempt to help Su- 
zuki' adapt, the Richardson concept to the 
Suzuki machine ... reflect-an error of law 

Despite the legal error in the instructions ' 
as we have discussed, any prejudice resulting 
therefrom- favored Suzuki, mot Richardson 
We conclude that the district court exceeded 
-.its- discretionary .authority. : in' yacating the 
jury verdict and ordering a new,triaL That 
-action- is reversed, ;and the jury; verdict is 
•reinstated as to items Nos. 5 and 6, including 
the. damages assessed for items. Nos. 5 and 6. 

" : ' • \ D^Items'p'4 and'7-11 ■ 

For asserted trade secrets. Nos: 1-4 and 
■7--14. f the- jury may well 'have been Jed by 

■ erroneous instructions into .applying an in- 
correct legal standard, in finding that these 
atems .were not trade, secrets. It appears 
• however, that:Ri6hardson did not move for . 
ijudgmerit n.o.v.-pr a new trial on 'these ver- 
dicts. Although- there, is a hint in .the post- 
anal colloquy that the court intended or was 
twilling, to retry all the . trade'. secret issues 
jalong .with items, 5-and^6-,4his does notsatisfy 
ithe rule, supported by logic, that, the formati- 
mies of post-trial motions be respected, Snell- 
-man.V; Ricoh Co., 236^26 528, 534, 5 

■ :USPQ2d 1341,-1346 (Fed. Gir. 4987) (ap- 
-•••plying Ninth - Circuit law in holding that 

motions for judgment ri.o.v. and for a new 
■•trial must be : made). Thus we .have no au- 
ilthprity to review these verdicts. 
ajp- By ".special verdict the jury was-also asked 
■{to assess damages for Suzuki's use iof the 
•information 1 encompassed in. .each of; items 
^4 and 7-Hy even if the information did not 
^ Tise to the dignity ; of trade -secrets". The 
jury determined this sum for {each item, some 
at $0- the highest at $25,000, for -a total of 
104,000; The district court sustained this 
award, on a theory of "quantum meruit com- 
pensation". Both parties appeal "^his award, 
(Richardson asserting its inadequacy, and Su- 
:^u'ki:arguing that. Richardson was fully, paid 
jforhis information. in the option agreement, 
^and is not, entitled to damages; for .Suzuki's 
use of. any information vre£ei'ved. from 
Richardson; / r? \ ^^ f :\k : > 5 , 
Vt We have '.-rejected,, as a^matte^of. law, 
Suzuki's theory that it is entitled, to .use, free, 
the information disclosed by Richardson un- 
der the option agreement: -Richardson's. dis- 
closures were made under termS that prohib- 
ited their use by Suzuki if the. option was not 
exercised. This contract provision., does not 
■depend on whether the information is a trade 
1 secret; but only on wh ether it was' previously 
known- to Suzuki .or' generally knownVto the 
public, as discussed ante. *■ V -*; 
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An appellate tribunal is abjured to deter- 
mine whether a jury verdict can be .sus- 
tained, on any reasonable theory. Jaffke v. 
Kunham^ZSl U.S: 280, 281 .(1957) ("A 
successful -party in the District Court may 
sustain -its judgment on any ground that 
finds support in the record.") r^-*.--. v .. 

[9] There was substantialevidenceat trial 
whereby a reasonable jury, could have deter- 
mined the sums awarded by this Jury.'in- 
deed,:- Suzuki "does not' challenge the : valu- 
ations of the damage awards for items 1— 1 1, 
arguing instead that : nothing at all is owing. 
= The judgment as to items'" 1-4 and 7^1 is 
affirmed, including damages.. assessed' 'for 
these items in the total amount o£ $1G4;000. 

' /; . ' Injunction \ 

•The district .court, having entered final 
judgment that ; the Suzuki Full Floater sus- 
pension infringed claim 9 of the '332 patent, 
denied" Richardson's motion for. -injunction.' 

,[10] : infringement ■ having "beenHest-abr 
-lished, it is contrary to the laws of property, 
of which the patent law partakes; to ^deny the 
. j>atentee!s right to. exclude-others fmni-use^f 
his property; 35 US.C. §261. 4< [TJhe'.right to 
exclude recognized in - a ' patent -is -'but Hhe 
* essence of the'concept of property ": ConnelU 
'722 E2d at 1548; 220 USPQ at -198-^dtirig, 
Schenck v.- Nortron : Corp: y ?V3 F;2d ?82,.2r8 
USPQ 698 (Fed. Cir, 1983)):. t\\i ^-(*V 
^ It is the general rule thatah injunctioiwill 
issue when, infringement has been : adjudged, 
absent a .sound reason for denying^t." : W.L. 
Gore & Associates, Inc. v. Garlock, Inc.-, 842 
F,2d 1275, 1281 ? ;6.USPQ2d 1277, 1283 



oie to reap the- benefits of its .wrongful' acts. 
Richardson "is entitled- ta ;an injunction 
against Suzuki's continuing use- of trade se- 
' crets Nos. 5 and 6. By-Buk Ca;-*163 CaL 
App.2d at 167, 329 P.2d at . 153, 118 USPQ 
at 553-54; Components for Research'^. Inc., 
241 Cal.Appv2d at 730, 50 Cal.Rptr. 'at -832. 
- The denial of Richardson's* 7 request, for 
injunction is reversed. On. remand- the dis- 
trict court shall enter appropriate injunctive 
relief.' - - \ - ' ; - 



VI 
Fraud 



-. The. jury found ..by special verdicts -that 
Suzuki fraudulently induced Richardson to 
reveal - - his trade: ■. secrets- 'by '-concealing its 
intention not "to exercise its Option or take 'a 
license, -and that Suzuki' fraudulently con- 
cealed from Richardson the Fact that it was 
developing 'the : Full/Floater "with- the inten- 
t-ion of declining to 'exercise the option "and 
:then nevertheless -to • utilize the - plaintiff's 
trade secrets in "the full .floater"; /The jury 
: also found fraud in that "Suzuki- filed; the 
Ta-miki patent ;;appliea-tion--in^hetl&Gwl- - 
edge* that the invention asserted, thereihV(|he 
spring /.swing arm connection)" was 'first' dis- 
closed ; to them -by ^ichardsph''."/The>jury 
awarded Richardson $20;000 in compensa- 
tory and $100,000 in puriitive'damages; 
i^'-The district court vacated the judgment 
and ordered; a : new trial. Suzuld -asserts; that ' 
^tfre/court should .have granted.-Suzuki's'rao- 
'iioju for judgmentn.b.v/ instead- of ordering a 
new trial, while Richards : oh- asserts that, the 
•court" shouldMiave upheld ' the- jury verdicts. : 



(Fed. Cir. 1988): Suzuki , has presented no - h The district court- certified the questioned 



such reason. This court stated in H.H. Rob- 
ertson Co, v.. United Steel Deck, :Inc\'S20 
F,2d 384, 390,. 2 USPQ2di926, 1929-30 
."(Fed.; Cir- 1987), when reviewing an injunc- 
tion granted pendente lite: . 

.-. In mattersinvolying pa tent rights, irrep- 
- : r arable harm* has-been presumed when, a 
- : .clear showing has been made of .patent 
'\. -validity and infringement. Smith Interna- 
"-tional, 7i8-F.2d at 1531, 219 USPQ -at 
. 1 692. This' ^presumption . derives : in. J part 
v ---from the finite .term of -the patent grant, 
■ r- for patent expirationis not suspended dur- 
-ing litigation, and the passage oftime.can 
. work irremediable harm. :w , \-r V:T. 
We observe that the '332 patent -will expire 
..in less. than four years, that litigation started 
i :.over- eight years ago, and that the district 
•.court remarked, -that further. L-proceedings 
could consume.. "several years''. 

Further, a ''misappropriator of trade.' se- 
crets has no authorization of right to coritin- 



how to treat its belief that Suzuki did hot 
commit- the offenses - of fraud and- conceal- 
ment found by^ the jury,' iiicliiding' the'qiies- 
-tion of punitive damages. - We first 'kmst 
-consider whether a reasonable ■ juryvcpuld 
"have reached the Verdicts here reached. -Lav- 
ender v.: Kurn, 327-U.S. a-t'6.53:-:.Apt is' the 
•statement of the Ninth 'Circuit in Crocker- 
Citizens -;Nat'l Bank v. \ Control:: Metals 
Corp., 566 F.2d 631 5 ; 635.<9th "(BhhWn): 
."Courts are not free to reweigh the evidence 
and set .aside the jury verdict merely because 
.the jury could -have- drawn- differentinfer- 
-ences or- conclusions or because judges^feel 
that other results are mbrevreasoriaSie", 
quoting' Cockrum v. Whitney; 479- F;2d^84, 
-86 (9th. Cir. 1973), in turn quoting Tennani 
v. Peoria & P. U. My. Co!, 321 U;S: 29,v35 

;(1944)--'^ ' ■ Z 

[1 1} The record shows tfiat there Was testi- 
mony, based on certain 'of' Suzuki's. 'docu- 
ments; on which a reasonable jury could nave 
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'"^supported these verdicts. /There were issues 
of credibility,, and inferences' that could rea- 
sonably have been drawn-, in a manners-ad- 
verse to Suzuki. "The credibility of witnesses 
ra'mlthe weight of the -evidence. are issues . for 
the jury ^and .are generally , not subject to 
.appellate:; preview. 1 ' Behigni;- 853; jR.2dl iat 
,~ v .1525. , While '..the district court ^may ~;have 
believed that . Suzuki .did toot commit -fraud, 
■review shows that the, requirements. for; va- 

> eating the jury verdicts, and relitigating the 
issue were not met: Hanson, 541 F.2d at 
1359; William Inglis, 668 F.2d at 1027. A 
fresh trial is not warranted simply because 
the district court would have reached a dif- 
ferent verdict. . ■ 

:A jury, assessment of punitive damages is 
not excluded in circumstances such as.those 
here;: presented^ ;= where jtttiet Jury, expressly 
found fTZud. sTri-T-roh Jnt'i v. Velio, £25 
-F,2d 432,;437;:1.88.USPQ 177, 18T;C9th Cir. 
-19-75) ("where, compensatory ; damages are 
sought and awarded, thefepurt has power, on 
a. proper record;- to ^ award; punitive .dam- 
ages") , citing Clark v-. Bunker 453 p.2d 

"JQ06 101 2, ri72 • USPQ":420, " 424 (9th" Gin. 
1 972)v in turn citing ElrRaricho, Inc: v. First 
Nat'kBank,-.406 F.2d 1205, 1218 (9th.Cir, 
1.968), cert: denied, 396 U.S. 875- ^19.690 
.(jury verdict awardingpunitive-damages -was 
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port v -Mutual Benefit Health & Accident 
Ass n, 325., F. 2d 785; .787 (9th Cir. J 963) 
(remand for, trial to.^allow evidence of fraud 
to; support; claim- of punitive damages;): ked 

r The district court correctly instructed the 
jury ..as to ahe. law; stating, that^itls, only if 
..you .find that the defendants' ".conduct stem 
from malice, . oppression, fraud.or bad faith 
that - you can find r any punitive, damage at 
all.' 1 As stated in.- In re Innovative. Construc- 
tion Systems, Ina, 793 F;2d 875,: 889, 230 
USPQ 94, 104 (7th Cir. .1986): : 

.[A], breach of faith underlies every, trade 

secret claim. - However/ establishing that 
• breach alone. js insufficient to warrant, an 
. ; i a ward-bf. 'punitive damages;, one must also 
.; /demonstrate that ..the defendant : acted 

1 wantonly,- willfully, or Jn reckless disre- 
. . gard of; the plaintiff s rights, -.(Citations 

.Omitted); -r ; > i^:r-./; 

■ySee ^aisGiNeal v. ' Farmers Insurance Ex- 
change, -21 Cal .3d 910, 928,. 582 R2d 980, 
• 986,;. l > 48, ; Cal.Rptr. : .389, 395 .(1978) . ("In 
, order to justify an award of exemplary dam- 
r <ages; the defendant must be. guilty of oppres- 
vsion, ffaud or malice. (Civ. Code. §3294.) He 
must act with the' intent to: Vex, 'in jure .or 
annoy, or with a conscious disregard of -the 
.plaintiffs rights"), (quoting Silberg v., Cali- 
fornia Life Insurance Co+ 11 CaI.3d- 452, 
-.462,-521. P.2d.:'l: 1,03,-11 10, 113 Cal.Rptr. 




711, 71.8 (.1974)); Reynolds -Metals CoW 
Lampert,316 F.2d 272, 275 (9th Cir, 1963)J 
cert, denied, 376 US. 910. ( 1 964): r (injury 
trial, "* evidence to justify punitive damages 
must show injury, was done : maliciously- ;or 
willfully and wantonly or .committed .:with 
bad motive or recklessly) ; .Transgoylnc^ 368 
P.2d at 1024 [227 USPQ at 610]:(The deter; : 
mination. to- award' . punitive- damages .rwai 
"within the exclusive 'province : of the jiiry'^ 
(quoting- Runge v.. Lee, 44L F:.2d 5.79, : .£84, 
169 USPQ 388, 392 (9th Cir..)v cert denied, 
404,U,S.887 [171 USPQ 322J (1971))^#fe 
• : The jury having found by special verdicts 
that- Suzuki' acted" fraudulently,*, the. requisite 
intent was established. "We give the. atrial 
judged and jury wide discretion- in assessing 
punitive damages;" Hatrock v. Edward D„ 
Jones & Co., 750 F.2d. 767, 772 (9th Cir; 
1984). The jury's award was. not "so disproV 
pdrtionate to the damages. sustained as to be 
the result of passion or.prejudice".- Id. ;(citing 
Neal r 2l GaL 3d at 928, 582P.2d at 990348 
Cal. Rptr. at. 399). Trans go f ilnc:] 36.8; F2d 
at_1024 [227 USPQ at 610] ("We- will not 
overturn such an ■ award -unless Tt ; appears 
that the jury Avas influenced by ; passion" ;6r 
prejudice.") (citing Harmsen v. Smith;i-69 3 
rF.2d.932, 947 (9th Cir :\9%2), cert ^denied, 
464U.S. 822 (1983)). . . .•: jS*Is&§ 

i:>We answer -the ^certified question .ihat^in 
"this: case, .neither a new trial nor judgment 
n.d.y; -was* warranted. The .order of a Mew 
trial on this issuer's vacated. The judgrnent 
^on- the- jury verdicts of fraud and the award of 
compensatory -.and ;. punitive, damages ^s 
reinstated; . \ i: . v>r-.i^ 




-■' ^ : -VII • ' . : 
The Tamaki Patent 



•Richardson states that Suzuki fraudulent-^; 



-had been disclosed to Suzuki "by Richardson 
and Cazort in a patent that also described: 
the "criss-cross."..modification developed : at ; 
.Suzuki. There was evidence and argument 
on the factual premises, including the:-ar>, 
sence of supporting documentation On Jthe 
part of the named inventors Hirohide 
maki. and. Maiiabu Suzuki, the Earliest "rec- 
ord- on their behalf being '\ dated. October, 
1979;- The corresponding Japanese";. patent 
application was filed on October 16,i?.79 T f-; 

The jury rendered the "following special 
verdicts:^ r ■ • - »r f r'^y^j-.x^to; 

I ,iC-3. .Did Suzuki' and/or Mr. Tamaki- -file . 
:[ 4 the Tamaki patent application: Un.^the- 
. knowledge -that the invention asserted 
therein (the spring/swing, arm, .conriec- 
tion) was first. " disclosed to theni" by 
^-•Richardson:'. ■ •' VNr 
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Answer: YES ,- ■ 

' H-l. Do you find that the Plaintiff, Rich- 
"rardsori, is the real inventor of the invention 
. shown in "the Tamaki patents and patent 
• applications? -* '• " 
■ . Answer": NO -". ; ■ - ! - : . 

• l It was not significantly disputed at trial 
that claims 1 through 8 of the Tamaki corre- 
sponding. United States "Patent ■ No. 
'4,457,393 cover the Alternate. Shock "Mount 
of Richardson and Cazort, and that claim 9 
includes the criss-cross e'mbodiment;of :Ta- 
maki and Suzuki.- (The- scope of claim 5 is 
raised, but is not material to our conclusion.) 

The district court . denied Richardson's 
post-trial .motion- that theTamaki patent be 
assigned to Richardson . In colloquy with 
counsel, the court explained that it could, not 
do. so because "the jury .said Richardson 
wasn't the inventor". "Indeed it was conced- 
ed, and discussed at 'trial, that Richardson 
and ; : -Cazort, not Richardson alone, 'Inven ted . 
the Alternate Shock" : Mount. Cazort, as well 
as Richardson, 'testified at: length .on. this 
structure. Special verdict H-l. that Richard- 
son Is hot "the real inventor" is in accord 
with. the ; co-inventor status -of ;: Cazort, and 
also with the 'Japanese contri,b"utipn of the 
criss-cross embodiment. " . - 

[12] The force of special verdict C-3 is. not 
diminished. This verdict was not challenged 
t qn. appeal, "it was further .the ; duty ''of the 
court "to 'direct tjie "appropriate judgment to 
..be entered uppn"the : speciaj"yefdict;7\. jTr^- 
ers and. General Insurance Co. "V: ~Mdllitz, 
315;.F.2d 171, ■l75.;(5th Cir. '1963). The 
district Court hayingTaile^ to implement this 
verdict, Richardson's' motion for judgment 
arid'for'assignment of the Tamaki patents 
was not out' of oider:*"' 1 ' ' 

The remedy of assignment of the Tamaki 
patents is a different question, from .-whether 
Richardson is a sole or joint inventor. The 
correction of inventorship is an administra- 
tive' step, 1 and is not before the court. Similar- . 
ly, the presence of k further modifi cation r .in 
■ one. or two, claims of-] the- patent 'directed to 
the Alternate Shock Mount does : not negate 
the imposition .of an equitable remedy- :To 
hold otherwise would, ratify arid indeed; re- 
ward the wrongclbihg. ' ■* ■' '; 

Based, on the jury verdict, ;Ri.c'hardson is 
entitled to ownership of .the .patents \,as 
against Suzuki.. Such remedy is appropriate 
undier the circumstances; see, e.g., Colgate- 
Palmolive. Co. v. Carter. Products, Inc., 230 
'F.2d 855, -865;- 108 USPQ- 383,..:39"l , (4th 
Cir.)', cerudenied, 352.U.S. 843 [111 USPQ 
,467]. (1956). (corporate assignee .of patent 
application ordered to.. assign to ..original 
.holder of trade secrets all- rights to "patent 
■applications based thereon);. Be Long Corp. 



v. Lucas, 176 F.Supp. 104, 134 [122 U§PQ. 
471, 493] (S.D.N.Y. 1959), dffd, 278 F.2d 
&04 [125. USPQ- 370] (2nd Cir.), cert. : 'de- 
nied, 364 U.S. 833 [127 USPQ-555].(196p) 
(when. an employee has acquired- patents -on 
•inventions developed by .his former employ^ 
er, "the courts- will hold the : wr.ongdpefto'be 
a constructive trustee of the ^ prbper'ty misap- 
propriated and will order a " conveyance by 
the * wrongdoer to the -former employer"); 
Becker v. Contour e Laboratories)' I ncX 21 9 
U.S. -388 (1929) (s&me); Saco-LoWeB Shops 
v. Reynoids. Ul F.2d 587, ; 398- ; gl^JSFQ3, 
13 (4th Cir. 1944) (requiring assi^ineht *pf 
patent based' on ideas received" "by 'licensee 
from licensor in confidence during develop- 
ment of invention For market).. -; : ^0 f--;^ 

Suzuki argues" that Richardson has rio- 
remedy other than by 'seeking' an interfer- 
ence in the United States; j?a tent and- Trade- 
mark Office with 'his own invention; 'and 
presumably by taking similar actions, .if .such 
are available, in other countries^ We 'dp- not 
agree. The courts are :not powerless tot fe- 
dreiss wrongful appropriation of intellectual - 
property by those" : subject \ to • the:' courts' 
jurisdiction.-.-" y>[*4~&\ .- ' . : ^jj:- ; 
.* .The -denial of Richardson's ' motion tfor 
judgment is reversed. 'Suzuki shall-assign to 
Richardson the patents filed by SuzukiVt-hat 
include. the Richardson/Cazqrt invention of 
the Alternate Shock Mountain all countries. 
We remand - to the district court; rfor/. the 
purpose of implementing compliance;;" 



. Prejudgment Interest ; V ^ ■./;:• 

• [13] The district - court denied', Richard- 
sbn's request for prejudgment* interest 1 ; on 
both the patent infringement and:.the; tr|de 

* secret damage awards. Prejudgment mterest 
'is - the ' riile governing this class" 'of award. 
General Motdrs Corp. v. Devex Corp. ;j 461 

,U.S; 648., : .655;;'217;USPQ; 1185,,rlI88 
" ; (1983)~ Lufkmus Industries, Inc. v.'Di&f. & 
E/Corp., : 862 F.2d:267,. 274,- 8 :USP<22d 
19*83, 1988 (Fed. Cir, 1988) ^Fromson/;^ 
F,-2d at .1573-74, 7. ; USRQ2d : at 161 1; Bio- 
Rad Laboratories; ' Inc.. vsiNicolet instru- 
ment Corp.; SOI, ¥.M 964, 967, l.,USPQ2d 
1191, 1193 (Fed/ Cir.' 1986), cert/ denied, 

107 s.ct. 3187 (19.87)," : ; v * ; \ . ~ 

. No exceptional circumstances, having" been 
shown, arid no reason .why damages for mis- 
■appropriated trade secrets should be treated 
'differently, .from' damages . .-for.- ^patent"; -in- 
fringement,' the denial of. prejudgment inter- 
.est is reversed. - , .. \';--v ■ . - '-. " •■ 
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Willful Infringement' 
and Exceptional Case 

The district court refused to subinit the 
question; of willful .infringement to : the jury, 
stating' thai * Richardson" had .not provided 
sufficient' evidence, to" go to the jury . P 

To refuse to give an issue to the jury is ; to 
direct "a; verdict in favor of the opposing 
party, Thus .we' review the 'district, 'Courtis 
ruling dnVthe standard^ of ""whether the "evi- 
dence permits only one reasonable' concliir 
sion after viewing the evidence in the light 
most favorable to the nori : m6ving party and 
drawing'' all inferences in' favor of that 
party." Bulgo y. Munoz, 853 F.2d 710, 714 
(9th Cir. 1988) (citing Peterson v/Kentiedy, 
-771 F,2d 1244, 1256 (9th CirMi985), cert, 
denied, 475 U.S. 1122 (1986)). -.See also 
Connell; 722 F.2d aM 546,^220 USPQ -at 
197.- : - s ;p P, - ) - 

.[14]. Richardson refers to the evidence ad- 
duced in connection with the jury, verdicts; of 
fraud,, to the Verdicts of misappropriation .of 
trade: secrets 5 and 6,.to the absence of any 
' opinion of United .States .counsel concerning 
validity of the '332 patent when Suzuki start- 
ed its .infringing activity, ■.; and : ,to. 1: e^fdence 
from Suzuki's records tending to show bad 
faith. Viewing this evidence in the light most 
■.favbrabie to Richardson^' and drawing all ' 
reasonable inferences -in his .favor, there was 
sufficient evidence to take to the jury, 'for the - 
evidence does not require a verdict in favor of 
Suzuki. Absent sufficient basis for directing 
the verdict, Richardson has the right of jury 
determination of this factual question. Will- 
fulness of behavior is a classical jury ques- 
tion of intent. Shiley, 794 F.2d at 1568 , 2.30 ' 
USPQ at 115; Hammerquist v. , Clarke 's 
Sheet MeW, Inc.; 658 F2d 1319, 1325-26, 
''212:USPQ*481, 486 (9th Cir. 1981), cert. 

460 U.S. 1052:0983); When triaHs 
had to a jufy % the issue should be decided by 
the" jury." . - :: ■ . v: .- ' 

We remand for this purpose.' The jury's 
findings on the issue. of* willfulness"; will be 
pertinent not only to the questioir'of multipli- 
cation of damages under 35 U.S.C.."§284, but 
also to determination of whether this is an 
exceptional case in terms of 35 U.S.C. §285. 
Entitlement- ;under -California Civil Code 
§3426-may also Reconsidered.^'. - 

, ; X 
Other Arguments 

■ Both sides have raised- many points in their 
briefs, disputing most aspects of the proceed- 
ings. We have considered all arguments in 
reaching our conclusions. 



Costs 

[15].. The award by the. trial court of only 
one _third costs to Richardson,, in view of the 
judgments in his favor on the major substan- 
tive issues, exceeded the trial court's discre- 
tionary authority.- Richardson is entitled to 
his statutory, costs incurred before the dis- 
trict court. The reduction thereof is reversed. 

Costs on= this appeal are taxed in favor of 
Richardson. 

'Affirmed. in part, reversed in 
part, vacated in part, and re- 
MANDED, ' r 



; Pennsylvania Superior Court 

Den-Tal-Ez Inc.. v. Siemens Capital Corp. 

. , ' /. No' 02312 PMladeiphia'1987 
■ ■ Decided October 21, 1988 

TRADEMARKS AND UNFAIR TRADE 
PRACTICES 

1. Trade secrets — In general (§400.01) 

Mutual nondisclosure agreement, execut- 
ed between plaintiff "dental handpiece com- 
pany and defendant that was negotiating to 
acquire 'plaintiff, which, requires confidential 
information to be so marked but which does 
not define "confidential" information as. 
limited only to. information that is marked 
does 'not therefore 1 limit 'its protections only 
to information marked "confidential." 

2. Unfair competition — In general 
•. (§395.01) - - ■ 

Trade secrets In general (§400.01) 

■Execution of . confidentiality agreement 
.does not thereby constitute implied waiver of 
common law protections against misappro- 
^priation of trade secrets. - 

3. Trade secrets — In general (§400.01) 

Starting point -under Pennsylvania law for 
determining whether alleged misappropria- 
tion of trade secret occurred is not -whether 
confidential relationship existed but wheth- 
er, in fact; trade secret existed which could 

• be misappropriated r since Pennsylvania fol- 
lows "property" view of trade secrets which 

; shifts emphasis . from whether defendants 
conduct conformed to- its confidential rela- 
tionship with plaintiff to close analysis oi 
whether information was trade secret. 
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products." so that they ean be positioned 'to 
enter the^gejierahriLarket at the : -ejrd of? the 
lives of relevant patents. At least for' relative- 
ly small start-Tip ■ companies like - Ventritex, 
wfiere~7mrclri3^ 



remaining federal law count and the state 
■ law.counts. Thus, we ORDER entry of sum- 
mary judgment on Counts I - IX. 
- IT IS SO ORDERED. - 



work essential to survival is done -by a small 
group of people, .the promise by Congress-, of 
a safe haven could prove, to be completely 
illusory , if -the courts permitted .competitors 
to proceed full bore with expensive^ resource 7 
draining r :ahd personnel-distractihg litigation 
in the form- of ..actions for .declaratory relief 
It makes • -little sense; . and thus. yxe. ■ assume 
would be inconsistent with .Congress Vrritexitj 
,-to protect. companies like. Ventritex from suit 
for ^actual • patent . infringement t but .rleave 
them? fuUy. exposed to .declaratory relief- .auc- 
tions whose grayamen and. burdens are: much 
the" same. 'While the considerations, discussed 
in the preceding .paragraph are sufficient, to ■ 
support our -^deeisiorrnot to- -exe reise- jHrisdicr- _- 
,ti6ru at. this time- Qver^p^ai^lSf^s. declaratory " 
freliefcpuiits'; -the. fact .-that, .these additional 
poh>y\consideratioris cut ; in th$.same:direc- 
tipn. intensifies our -resolve ij i- - 1 - * ?j HvV 
- . ; JE?or ;aUvthe'i"easons discussed in^ this see- 
tion^we hereby;GKANT defendants 1 motion 
to -dismiss plaintiffs declaratory relief claims " 
CCounts'-Vni and 3X)i _ Those, Counts. -.are 
ORDERED dismissed. - : - 

V^DIFENDA^#S , "MOTION TO jDlS- 
MlSS'THE REMAINING STATE LAW 
'CLAIMS XCC)t^T|X -X^V^:^;^^ 
-Defendants ^earlier moved this court-to 



complaint. Defendants contended that;- since 

■ the sole .basis of subject matter jurisdiction 
over these claims 'was-.pehdency to the feder- 
*al Question claims in Counts'! -.IX j :the 6ourt 
. should, xfismiss .. -the; .state * law _yclaims; if :dt 

■ grants-defendants* motion .to dismiss, the fed- 
. eral lawi claims in counts; f - IX: * '■ " y ' k"i ion • 

• :.? Howe^er^ plaintiff/ihas since .amended its 
compIaint^The -second amended complaint 
now alleges -a separate* basis for/jurisdiction 
.under28 U;S.C.| 1332(a) (diversity), Plain- 

■ tiff also has added two.new CQUnts^inclnding 
;.=an additional federaLclaim (Count XYIII V- 
iCoirection -of Inventorship) that js rip.t dis- 
posed of by our ruling on the appficabifity of 
the 271(e)(1)' 'defense. ThuSj. " ; we- --hereby 
= DENY -.defendants' motion to dismiss pla-in- 
- tiffs state law claims. - - " '* : -* • \ £ 

yi. conclusion. " ..,'\-7f 

■ Given- the dispositive ^effect- of • trie 
271(e)(1) defense on- Counts I - IX of plain- 
trrTs second amended complaint, this court 
-finds that there is no just reason for delaying 
tfinal judgment on those .counts, despite the 
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1^0.91-1120 .. 
...... ' *. ^Decided October 21 , .199 1 

PATENTS-* - 

l..i>atentabifi^ — 
Combining re&ences (§115.0905) . 

-\. Rejection 4 6f ^claimed -subject matter as 
-_e^o.^^^er--3£-ySCii03 in sonriri- 
" "mirlonof pxicTzrt'refefences requires corisicT- 
eratron erf whether prior -artAvauld have sug- 
gested; to those of ..ordinary skiE in art that 
• 1&ey -should jnake claimed- -composition or 
device;. tor carry :out claimed process, and 
iwhether/iprior. art would- also have revealed 
■that such person would have reasonable ex- 
■pectaiion. 'of r ;success; both- suggestion and 
'• reasonable expectation of success must be 
founded .in virion art,-, not in- applicant's 
disclosure.: *■ • ' 

12.' "PalS&bifi^y^aMfiiy 4r Obviousness — 
li ^Relevant prior aft — Particular mven- 

. .* Patent, and Trademark Office has failed to 
■ eitkblish ^rima. facie obviousness of claims 
for use of genetic engineering techniques for 
--producing proteins 'that are toxic to insects 
such as larvae .of mosquitbs arid .black flies, 
"since. prior. art f d6es. not disclosp, or suggest 
£xr>r.ession .in "eyanoSacteria of cjoimeric gene 
^encoding insecticidally ac : tive : prptein ) 'or con- 
vey to those of ordinary skill "reasonable 
expectation of success in doing .so; .expression 
'of .antibiotic "resHa^ genes in 

\6yanb^arteria7 without " more/ does hot ren- 
: 'der obvious expression 'of unrelated, genes in 
cyanb>'acteria;'for "unrelated purposes. 

3. Pafebtability/Validity — Specification 
. ' e ^EnaT)]fe^t.0115jlQ5)."' ; , . 

jrimciAL i;^ practice' and 

: PRO<CEDURE . ..\; . ^ • 

Procedure Judicial review — Standard 
of review — Patents (§410.4607.09) * 

- Specification must, inorder to'be enabling 
as required by 35 USC 112, first paragraph, 
teach person skilled in art to- make and use 
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fiHi W^ention without ','undue experimentation » 
J*"*-*** not preclude some experimenta- 
tion; enablement is question of law which is 
iJljSi; reviewed independently on appeal, although 
Effilil. fch de^rmmation is. based upon underlying 
]P1I |S ^ mgS w *?!?l are reviewedior 4a? 

-^^f PATENTS ; ' ; : ' •<•••' '■ ! «J1">- 

§g|f 4. PatentabUiry/Validity -^Specification 
g||fe# — Enablement (§115.1105) 

; Patent and trafeiriark .Office did not 'err 
™r as Woh-enabling^ursuant to 35 
Ui>C 1 12,. first paragraph, claims for fee of 
genetic engineering techniques for producing 
proteins that^are toxic to inserts such as 
larvae of mosquitos and black flies, in view of 
relatively incomplete 'underkahdihg of biol- 
ogy of cyanobacteria as of applicants-filing 
date, as well as limited disclosure by appfr 
.cants of particular cyanbbacferial genef^6p- 
erative » claimed invention, since there is no 
reasonable correlation between narrow dis- 
_ctos^applic^8E«afi4Udn and broad 
scope of protection sought in. claimsTeneom- 
passmg.:gene. expression in any and rail 
cyanobacteria. ' S .. ... . 
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fF0I 5 th ?, U ; S - Pktent ^nd Trade- 
Sterfe?Sces ??^nt Appals and 

07/021,405 filed March 4, 1987; by Mark 
M^ ck ; Wipa Chungjatupornchai, and 
Lee Mcintosh (hybrid genes incorporating a 
ON A fragment containing a gene coding for 
an insectieidal protein/ -plasmids/^trans- 
tormed cyanobacteria expressing such pro- 
tein and method; for use as a. biocontrol 
W ^ Gm decision rejecting claims 1-48 
ana 50-52, as unpatentable under 35 USC 
103 and rejecting,claims 1-48 and 50-51 for 
iaclc ot enablement, applicants appeal, Af- 
hrmed;and part and reversed in part; May-r 
J., dissents with opinion. • . . ' 



Ian C. MeLeod, 
• appellant. * • 



Okemos, Mich., for 



1 qIa I 5 a PP eaI i s fr Pm .the. September J2, 
^ J Q d f^? of the patent: and Trademark 
pfiice (PTO) Board, of Patent Appeals, and 
Interferences (Board), affirjmng the exam- 
iner s rejection of claims.- 1.48 and 50-52 of 
apphcation - Serial ... No, 021,405,; filed 
Mar^h ,4, 1987,.titled ^Pybrid Genes^Incor- 
.pprating a , DNA ^Fragment Containing .'.-a 
Uene ^Coding for ; an Insectieidal .Proiein, 
msmids,. Transformed Cyariobacieria Ex- 
pressuig Such ..Protein arid Method for Use 
as a Biocontrol Agent? .asrunpateritableoin- 
der 35 hSC .1 03,. as well as Rejection of 
claims.;.l-48 and 50-51 ,under.~35 ,USC 112 
first paragraph, for- lack of enablement' We 
reverse the .§ 103 rejection': The § 1 12 rejec- 
tion is affirmed m part, and reversed in part.'. 

; : ■■■■ BACKGROUND .".■*.' • ' " 

A. The Invention,^: J'j'V ' l/"' " " a'?'-!.! 

Thp claimed invention -is directed tdthe 
use^of genetic engineering techniques for 
production of proteins that are toxic ■to : dri- 
sects such as larvae^ of: mosquitos" arid bladk 
Hies, ^rhese swamp-dwelling . pests are the 
source of numerous:human-health problems 
includmg malaria. It is' known. -that certain' 
species of the naturaUy^ceurring ■Bacillus 
£ en . us ° f bactena produce proteins ("endo- 
toxins ,)^that are. toxic to these -insects. Prior 1 
art .methods . of combatting: 1 the^msects in- 
volved spreading or spraying ; crystalline 
spores, of. the insectieidal Bacillus- iproteins 
over swamps. The.spores were environmen- 
tally.unstable, however, and' would "often sink 
to the bottom of a swamp before .being con- 
sumed, thus rendering this, method prohibi- 
tively expensive. Hence the need for a lower- 
cost method of producing the ;insecticidal 
Bacuius proteins in high volume, with appli- 
cation ma more stable vehicle. - -= 
-v. As described by appellants, the claimed 
subject matter meets this need by providing 
tor the production of the insectieidal Bacil- 
lus proteins within, host cyanobacteria Al- 
though both cyanobacteria and bacteria are 
members, .of the procarybte * kingdom, the 



a, y ^ S ; Gron ' ass 09iate solicitor (Fred E 
McKelvey, solicitor and Richard* E 
bchafer, associate solicitor, with hirrf on 
brief), for appellee.' J; 



Before Rich, 
judges. 



Archer, and Mayer, circuit 



«. Basic .vocabulary . and techniques. forVgene 
cloning and expression have been described in In 
re .OFarrelU 853 F.2d 894, 895-99 7 USPO?rf 

*A1I living cells can. be classified into one 'of 
.two,.,broad groups, procaryotes; and eucaryotes 
n Pf 0Ca 7 0tes comprise organisms formed of 

nWA^V?^ 1101 5 aVe - f distinct ™cleus; their 
.DNAfloats, throughout the. cellular cytoplasm In 
contrasvthe cells of euearyotic organisms such as 
man other animals, plants., protozoa, algae and 
yeast -nave a distinct '.nucleus wherein their DNA 
resides. . - ■ 
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eyanobacteria .(which in the past have- been 
referred to- as "blue-greeh algae") : are unique 
among procaryotes in that the eyanobacteria 
are capable of oxygenic photosynthesis. The 
cyanbbacterm grow on top of swamps 1 where 
they are consumed by mosquitos andhlack 
flies. Thus, when Bacillus proteins- are. pro- 
duced within transformed 3 cyanobacterial 
hosts according to the claimed invention, the 
presence, of the insecticide in the food of the 
targeted insects advantageously guarantees 
direct uptake by the insects. " ? \ 
■ " More particularly, the subject - matter of 
the application oil appeal includes a chimeric 
"(Le., " hybrid) -gene comprising (1) a : .gene 
derived from a bacterium ; of the Bacillus 
genus whose product is an insecticidal' pro- 
tein, united with (2) a DNA promoter effec- 
tive for expressing 4 \the. Bacillus gene in a 
host cyariobacterium, so as to produce the 
desired insecticidal protein. . - - * 

The claims on appeal are 1-48 and 50-52, 
all claims remaining in the application, 
— Claim f reads: ~~ — — - 

LA chimeric gene .capable of being ex- 
pressed in Cyariobacteria cells comprising: 
(a) a DNA fragment comprising a pro- 
moter region which is effective for expres- 
sion of a DNA fragment in a Cyanobact- 
r erium;and ; ' ■■. . • 

; (b) at least one DNA- fragment : coding for 
an. insecticidally active protean produced 
. by a .Bacillus strain, or coding for ; an 
irisecticidally'active truncated form of the 
. above protein or coding for a protein hav- 
ing substantial sequence, homology to the 
active- protein,. - * - ' 
- the DNA. fragments ".being linked so that 
. the gene is expressed. ; ■ a 

Claims 2-15, which depend from claim 1, 
recite preferred Bacillus species, prompters,, 
and selectable markers. 5 Independent claim 
16 and claims 1 7-31 which depend therefrom 
-are directed to a hybrid plasmid vector which 



3 "Transformed" eyanobacteria are those that 
have successfully taken up the foreign Bacillus 
DNA such that the DNA information" has. be- 
come, a permanent part of the host eyanobacteria, 
to be replicated as new : cyanbbacteria : f are 

■ generated.- ' r : ' . ' J ''- f ; 

4 "Expression" of a gene refers 'to" the produc- 
: tion of the protein which the gene encodes; more 

specifically, it is the process of transferring infor- 
mation from a gene (which consists of DNA) via 
messenger "RNA to ribosomes where -a 'specific 
; protein is made. •:•■-.■*- 

J In the context of the claimed invention, " "se- 
lectable markers" ' or "marker genes", refer to 
antibiotic-resistance conferring DNA fragments, 

■ attached to the 'gene being expressed* which fa- . 
cilitate the selection of successfully transformed 
eyanobacteria. 



includes the" chimeric gene of claim 1 . Claim 
• 32 recites a bacterial strain. Independent 
claim ; 33 and claims 34-48 which depend 
therefrom recite a cyanobacterium which 
expresses' /the' "chimeric gene of claim I. 
Claims 50-51 recite an insecticidal composi- 
tion. Claim 52 recites a particular plasmid 
that appellants have deposited. 

B. Appellants' Disclosure - : 

In addition to describing the claimed in- 
vention irT generic terrns^ appellants' specifi- 
cation discloses two particular species of Ba- 
cillus £B. jhuringiensis, B. sphaericus) as 
sources of msecticidal protein;' and nine gen- 
era of eyanobacteria (Synechocystis, Anacy- 
stis/Synechdcoccus, Agmenellujn, Aphano- 
capsafi Gipecapsa } \ Nostoc,. Anabaena and 
tfr'emyiliq).^ ' ] 

■ Tie ., working examples relevant to the 
claims on appeal detail the transformation of 
- a-smgle-stFak-^f '-Gya-nobacteria-, Le:,- Synee — 
hocystis,6803An one example, Synechocys- 
t is: 6803 cells are transformed\with a plasmid 
comprising (1) a gene- encoding. a particular 
insecticidal protein ("B.t. 8") from Bacillus 
•thuringiensis vax . israelensis, linked to (2) a 
particular promoter, the Pl promoter from 
the bacteriophage Lambda (a virus of E. 
.cqli). In ' another • example, a different pro- 
moter, i.e.', the Synechocystis 6803 promoter 
for the rubisco pperon, is utilized instead of 
. the Lambda Pl promoter. 

C. The Prior Art , 

.. t A total. of eleven prior art references were 
cited and applied, in various combinations, 
.against the claims on appeal. . 
' i~ The focus,. :d.f Dzelzkains,* the primary 
reference, cited t .against all of the rejected 
claims,' is to determine whether chloroplast 
promoter sequences can 'function in eyano- 
bacteria. To that end Dzelzkalns discloses 
the expression in eyanobacteria' of a chimeric 
gene comprising a chloroplast promoter se- 
quence fused to a gene encoding the enzyme 
chloramphenicol acetyl transferase 
(CAT), 7 Importantly, Dzelzkalns teaches 
the use of the .CAT gene as a "marker" gene; 
this use of antibiotic resistance-conferring 
genes for. selection,, purposes is a common 
technique in genetic engineering. 



6 12 Nucleic Acids Res. 8917 (1984). 

7 Chloramphenicol is an antibiotic; CAT is an 
enzyme which destroys chloramphenicol and thus 
imparts resistance thereto. 
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ssi&r I, 8 ' Sekar II, 9 and Ganesan col- 
^llv disclose expression of genes e ; ncod- 
llftain Bacillus insecticidal proteins m 
i||terial hosts B: megaterium, B. subtil- 

E colii- '• - ■ <* ■ ■ / ' : " fV 
%dberg 11 discloses the transformation 
fi; cyanobacterium Anacystis nidulans 
a^pla^mid-v.ectorj:omprlsmg the OlEi,— 
Mor-promoter region, and a.tempera- 
Ssitive "repressor ' gene <of the 
Miophage Lambda, While the f cyan* 
%eria are. attractive organisms . for .-the 
^me of genes involved in photosynthesis, 
ilberg states, -problems .may still be : en- 
^tered such as suboptimal' expression ot 
floned gene,, detrimental effectsuon;.cell 
•^'ih of overexpressed, highly hydrophobic 
Ifeihs, and rapid turnover of some^gene 
nrgaiicts. To address these problems, Fned- 
.^fteaches the-use of the disclosed Lambda . 
ii£Maiory.signals in plasmid vehicles .which, 
Estates, have .".considerable potential for use 
fetors 'the expression of which can be 
•onffolied-in Anacystis. . • ; ' 

A fflller 12 compares- the' initiation specific- . 
Wstii vitro of DNA-dependent RNA poly- 
pes 13 ■ purified, from two different , spe- 
M r of cyanobacteria {Fremyella diplosi- 
"ofr and Anacystis nidulans), as well .as 
%M'E. coil . , 

Bferzwicki-Bauer 14 identifies in the cyan- 
bacterium Anabaena 7120 the start site for 
^Inscription of the gene encoding rbcL the 
5^ge,subunit of the enzyme ribtilose-l, 5- 
Sphosphate carboxylase. It reports that the 
Nucleotide sequence 14-8 base pairs preced- 
Smglhe transcription start site "resembles a 
pod Escherichia coli promoter," but that 
he sequence 35 base pairs before ; the start 
^Jte'tioes not. " : 
ifiC'hauvat ! 5 discloses host-vector "systems 
^for'gene cloning in the cyanobacterium Syn- 
Mhocystis 6803, in which the antibiotic re- 
^stance-conferring neo gene is utilized jas a. 
Selectable marker. ; : \ ! 



^A31 .Biochem. and Biophys. Res. Comm. 748 



Mm Gene 151 (1985).. .. 8 • • ; v ,- 

•^fei89 Mol Gen. Genet. W (1983). ^ ^ 
"28^203 Mol: Gen. Genet. 505 (1986): : ; ; 
ffe.140 J. Bacteriology 246 (1979). . \ 
J^RNA polymerase, the ' enzyme 1 responsible 
Sir" 1 making RNA from DNA, binds at specific 
"^nucleotide sequences (promoters) in front of 
^Senes in DNA, and then moves through.the.gene 
^Snaking an RNA molecule that includes the. info- 
rmation contained in the. gene. Initiation specmc- 
^0.. is the ability of the RNA , polymerase to 
^initiate this process specifically at a site(s)on the 
S^NA template. ■ • . " '"' ' 
mmXl Proc. Natl Acad. Sci. USA 5961 (1984). 
^g^ J 204 Mol Gen. Genet, 185 (1986). / ■ • 



Reiss 16 studies expression, in E- toli 'of 
various proteins formed by fusion of .certain 
foreign DNA sequences with the neo gene 

Kolowsky 17 discloses, chimeric plasmids 
designed fdr transformation of the cyanobac- 
terium Synechococcus *R2, comprising an 
antibiotic-resistant gene linked' to chromoso- 
mal ; DNA%6m t h e Synechoc occus cyano- ^ 

bacterium. " : -' ""Ixt- ' 

■ - Barnes, United States" Patent .-No. 
4 695,455, is directed to the treatment -with 
stabilizing chemical reagents of pesticides 
produced by expression of heterologous 
genes (such as'those encoding B acillus pro- 
teins) in host microbial celksuch as Psetuio- 
monas bacteria. The host cells are killed by 
this -treatment,, but the resulting. pesticidal 
compositions exhibit prolonged toxic activity 
when exposed to the environment of garget 
pests. . ■ _ ' \ 

D, The Grounds -of, Rejection 
1 . The §103 Rejections A]'' 
Claims 1-6, 16-21, 33-38, '47-48 and 52 
-(which- include all-independent daims-iri tte_ . 
- application) were rejected as unpatentable 
under 35 USC 103 based upon Dzelzkalns in 
view of Sekar I or Sekar II and Ganesan, The 
examiner stated that Dzelzkalns discloses a 
chimeric gene capable of being highly ex- 
- pressed in a cyanobacterium, said gene com- 
prising a pFomotet-jegion effective f or ex- 
pression in a cyanobacterium operably 
linked to a structural gene encoding CAi. 
The examiner acknowledged that the clii- 
meric'gene and transformed host of Dzelz- 
kalns differ "from the claimed invention in 
that the former's structural gene encodes 
CAT rather than insecticidally active.. pro- 
tein. However, ' the examiner pointed put, 
Sekar I, Sekar II, and Ganesan teach genes 
: encoding insecticidally active proteins pro- 
duced by Bacillus, -and the advantages of 
expressing such genes in heterologous 
hosts to obtain" larger quantities of the pro- 
tein. The examiner contended that it would 
have been obvious to one of ordinary &qll m 
the art '.to* substitute the. Bacillus genes 
taught by Sekar I, Sekar II, and.Ganesan for 
the CAT gene in the" vectors of Dzelzkaliis m 
order to obtain high level expression. .oftne 
Bacillus genes in the transformed cyanobacr 
teria. The examiner further contendedVtnat it 
would have been obvious to use cyanobacter- 
ia : as heterologous hosts for expression ol ^the 
claimed genes due to the ability of cyanobac- 
teria to serve as transformed hosts tor tne 



lfi 30 Gene 211 (1984). ' -V 

17 21.Gene2%9 (1984). - ' 

" Denotes different species or organism. 
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expression of .-heterologous genes. In the ab- 
sence, of evidence to the contrary, the exam- 
iner contended, the invention as a. whole was' 
prima facie. obvious. h . / ./ 

■ Additional rejections were entered against 
various groups of dependent claims - which i we 
need not. address here. All additional rejec- 
tions were made- in. view of :Dzelzkalhs.in 
— eombmation-with Sekar i, Se¥a7aT f ^5d " 
Cranesan, and further in view of other refer- 
ences diseussed in Part. C above.; > > 
The Board affirmed the.,§ 103 rejections, 
basically adopting the examiner's Answer as 
rts opinion while adding . a few .comments. 
1 he legal conclusion of obviousness does hot 
require absolute certainty, the Board added 
but only .a reasonable- expectation of success' 
citing. In re O'Farrell, 853 F.2d :894 7 
USPQ2d 1673 (Fed. Cir. 1988). In view of 
the disclosures of the prior art, the Board 
concluded, one of ordinary skill in the art 
would have been motivated by a reasonable 
expectation of success to. make- the substitu- 
tion suggested by the examiner " ■ 



20 USPQ2d 



- ~ 2rWe-f-n2 Rejection - ^ -~~r ;r.- 

j- The- examiner also 'rejected ckims^-i-48 
--^5f^ under 35 USC 112, first para- 
graph, on the^gsQund that the disclosure was 
enabling only for Claims limited in 'accord- 
ance with the specification as filed. Citine - - , . :■ 

p 9 tent Earning Procedure » J- 
(MPEP) provisions 706.03(n) I . 9 ;and'-(z) » - ; : . * 

as support, the examiner took the. position A. Obviousness. 
tnat undue experimentation would-be re- 
quired of the art -worker to practice the 



claimed invention, in view of .the unpredict- 
ability, in .the art, the breadth. of the claims, 
the limited number of working examples and 
the.Jimited guidance providedin the specifi- 
cation; With respect to unpredictability, the 
examiner stated that : ; 
:>ft];he.cyanobacteria comprise a large and 
. _ : #^ e *se_-graurx^^^^ - 
. . including large numbers of species in some 
•J 50 .different genera including Synecho- 
cystis,.Anacystis, Synechococcus, Agmen- 
ellum, Nostoc x Anabaena v etc. Themolec- ' 
ular .biology. of these organisms has only 
..Teeen'tly. become, the subject of intensive 
investigation: and-jthis work is limited to a 
■ few:genefa. Therefore the level of unpre- 
■- disability regarding -heterologous gene 
s .expression m this large,, diverse and rela- 
tively-, poorly studied group of procaryotes 

■ iS highV'^; j - . 

; • The -Board affirmed, .^noting that "the 
limited guidance m the specification,, consid- 
ered in light .of the relatively high degree of 
unpredictability in this particular art, would 
-not-hay^^na-bledTonrhaving ordinary slcill in 
the arUto practice .the broad scope of the 
claimed ..-invention, without undue experimen- 
ts^ 7 * ^ Fisher > 427 F.2d 833, 166 
USPQ-1*.(CCPA1"970X" 



-OPINION 



' "MPEP^.TOe.OaCn), -Carrespoideice'^ of 
Uaim and Disclosure," provides inpart: : ; ■>< 
- In- chemical cases, a claim may be so broad as 
-to not oe supported by [the] - disclosure, in 

■ . winch case it is rejected as unwarranted : by the 

■ disclosure. ... • 

.^MP : EP 796.03(z), ""Undue: Brea'Stii,"" pr<> 
vides in : part: ' " • ; ! 

,. [Ijn applications directed to intentions "in arts 
. were the results are unpredictable, the disclo- 
sure of a single species, usually does not provide 

an adequate basis to support generic claims. In 
\ re So/,, 1938 CD; 723; 497 O.G..546/This Is 

because in arts such as chemistry -it is not 
. obvious from the disclosure of one .species 
species wiI ! w Ork. In re DreJhfietd 
J940 P D, 35;l; 518 O.G. 255 gives this-general 

rule; ^ It is well settled that in cases involving 
cnemicals and chemical compounds, which dif- 
fer radically in their properties "it must appear 
m an applicant's specification either by the 
enumeration of a sufficient number of the 
members of a group or by other appropriate 
language, that the chemicals or chemical com- 
binations included in the claims are capable of 
accomplishing the desired result ". ■ 



Wt first address whether the PTO erred in 
rejecting the claims on appeal as prima facie 
obvious, within the meaning of 35 USC 103 
Obviousness is a legal question which this 
court independently reviews, though - based 
upon underlying factual findings which we 
review .under the clearly erroneous standard 
^J*" Woo(}ru & 919 1575, 1577, 16 
USPQ2d 1934,1935 (Fed. Cir. 1990). 

[1] Where claimed subject matter has been 
rejected as obvious in view of a combination 
or prior art references, a proper analysis 
under § 103' requires, inter alia, consider- 
ation of two factors: ( 1 ) whether the prior art 
would have suggested to those of ordinary 
skill m the art that they should make the 
claimed composition or device, or carry out 
the claimed , process; and (2) whether the 
prior art would also have revealed that in so 
making or carrying , out, those of ordinary 
sfcjll would have a reasonable expectation of 
success. See 7n re Dow Chemical Co., 837 
F.2d46?,473;5USPQ2d 1529, 1531 (Fed. 
.,Crr. 1988). -Both the suggestion and the rea- 
sonable expectation of .success must - be 
founded m the prior art, not in the appli- 
cant's disclosure. Id. . 
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lfSi[-2] We agree with appellants .that the ; PTO- 
S^'has- not established the prima, facie, obvious-, 
f^ness.of t he claimed subject .matter.; The, prior 
«J|^ r t pimply .does not'4isclose , or -suggest the 
Pil^xpression" .in r cyanqoacteria. of; a phimexic 
^MltginQ encoding ariJnsecticidkliy' active. ,prp- 
^p^^Rtein, or convey to' those of prdin^ry ;; sHlva 
^^^^^Reasonable expectation ojfsuccessln daing so- 
^^^ ^^iMgr e" particula rly, there : is' ho suggestion' in. 
JiI^zel3calnsV r the primary refel^J^tnz^ 
Bpfegainst airdai'ms^'of substituting in the _'dis-' 
l|llp&6sed plasiiiid a structural : gene encoding 
^^^Baciii^s msecticidaFfproteins for ' the CAT 
^^^gene utilized'for selection purposes.- -The. .^ex- 
J§8|pression of ' antibiotic resistance-conferring 
l||pgehes in ".cyanobacteria,; without •marey : -dQes 
^^npt^ ncier obvious. J;he . expression pf;iin 7 
^ifffelated genes in.cyanobacteria.for unrjejated 
s ^ffipurposes. . .. ; . . : rK%m^; 
Mm0^& PTO .argues that the substitution of 
as^^Sse«icidal, : 5ac///iif genes for CAT .marker 
pllpgeifeif^^ 

^p?seconiary references "Sekar I,.Sekar .IT/ and 
J||pft;Ganesari, which collectively' discidse J expres- 
HS^Bion Of genes encoding Bacillus insdcticidal 
K, ^^Sf rpieins in two^pecies of to$i$_acty u&&ct& 
i§|§*ia {B. megaterium ahb>-5-." suitilisj as" well 
: "|§§gW in the .bacterium "E. ; Coin 'While .;thes : e 
J^ireferences- disclose " expression :; df >" Bacillus 
.jgp£|enes encoding insecticidal .proteins' "inrxer- 
^^?'tain transformed bacterial hosts, nowhere do 
MlfShese references disclose or suggest;.expres- 
l^fl^sion of such genes in transformed cyanopact- 
l§l&i : $rial hosts." •.. ; -t- vfrno-'-; 

|£S-To remedy this deficiency, thej:PirQ^em- 
|i|i-vphasizes ' .similarity • between, bacteria ..and 
^l^yanobacteria, namely, that these are :both 
,^-^rgcarybtic organisms,' and argues tMt this 
^^rfa'cf would suggest to those of prdiniry. skill 
ft^the use of cyanobacteria as hpits fo'r.e'Xpres- 
. s JSnSidn of the claimea chimeric 'genes. While ''it 
||f%L-iis true that bacteria and cyanobacteria .are 
^fcnow both classified as procaryotes^rnaf 'fact 
IJfaTorie is riot sufficient to motivate ■ the art 
'" ' worker as the PTO contends . "As theT>TO 
^concedes, cyanobacteria and' bacteria are not 
_ fidentical; they'are classified as two- separate 
J|£2divisions of the - kingdom . -ProcaryptaeJ 1 
|&£.Moreover, it is only in recent years that the 
biology* of cyanobacteria has . .been 1 clarified, 
(ft; as evidenced by references in the prior art 40 
SSfe ^'blue-green algae." Such^yiderice of recent 
Sl^uncertairity 1 regarding .'the biology, pf cya.no- 





:A*Stedman's Medical . Dictionary 1=139 (24th 
fci&- ; .?d. }982) (definition- of "Procaryotae"),,Procary- 
: ibtic organisms are commonly classified^according 
" % the following' taxonomic hierarchy: Kingdorri; 
"Division; Class; Order; Family; Genus; 'Species. "3 
■Bergey's' Manual of Systematic Bacteriology 



bacteria tends to rebut, rather; than, support,^ 
the PTO's. position that one /would, consider 
the cyanobacteria effectively interchange- 
able wjth/bacterial ; as- hosts. for expression of 
the Glaimed gene 1 . .... . : * ■-. " 

'-•At i6ralpargument the TTQ. referred^ to 
additional ^secondary . references, not ,;cited 
against any independent claim ;(r.e., Fried- 
* " :g-'?Mi] ier^anQ Nierzwicki. Bauer ),/wjiich 



1601 (1989), 



j-r-w^-f-ti-i. i^-w^ - • — — — ■ ■ 

it; contehded'-disclose. certain ^ammo acid : ,se- 
quence onomolpgy between.- bacteria. ^ahd 
•cyanobacteria; The PTO .argued ,that,such 
homology, is. -a : further suggestion; .to- one of 
ordinary .skill to/attempt the claimed inven- 
tion-; JVe Sisagree. As with :the Dzelzkalns, 
Sekar I,; Sekar-II, and Ganesan references 
discussed above,; .none of these- additional 
references disclose or suggest that cyanobac- 
teria could serve as hosts for expressionrbf 
genesUencodihg . Bacillus insecticidal pro- 
teins; 'In. ;f act, these additional: -references 
suggest asvmucb;- about differences: between 
cyanobacteria and bacteria as tfaey..do*about 
similarities, For : example,. Nierzwicki-Bauer 
^epotts^thatr -a-, "certain-, .nucleotide, -sequence - 
(i.e., ' tne^LQ consensus: sequence);4n .a, par- 
ticular cyanobacterium resembles an : E.: y coli 
promoter, but that another nearby nucleo- 
tide; sequence : (the-. -35^: region) xloes not. 
Mhijei Miller speaks, ; p£ certain-.prorrioters of 
the bacteriopnage lambda- that .are ^cog- 
nized. 'by , both. ;Cyanobaeterial-aHd ?E. ;cdli 
RNA:;polymerases, -it. .also discloses ; that 
these promoters exhibited differing, strengths' 
when exposed 4o the different polymerases. 
Differing -sensitivities of the respective poly- 
merases- ;to.„an.. inhibitor, are also ..disclosed, 
suggesting /differences in . the , structures^ . of 
.the initiation complexes.. . : Jul, ';-.;* 

-The PTO asks us, to agree that ,the prior 
art would lead those pf .ordinary', skill ,tp 
conclude; that : cyanobacteria vire attractive 
hosts for expression pf any and all heterolc^ 
gous genes. Again, we can not; The relevant 
prior art does indicate that cyanobacteria are 
attractive hosts for expression of both native 
and heterologous • genes: involved ihiphoto- 
' synthesis. {not surprisingly, for the. capability 
of .undergoing .oxygenic photosynthesis is 
what.:.;makes -the. cyanobacteria* unique 
among procaryotes) . \ However, - Ihese prefer- 
ences do .not - suggest: that .cyanobacteria 
would be equally attractive hosts, for .expres- 
sion pf u/iretoe<i,heteroiogous genes,.such as 
the claimed genes encoding Bacillus insecti- 
. cidal. proteins. - i r -' ■ '■' ' \.\ 

t: .-In O'Farrell; this court afiirmed an obvi- 
ousness- rejection of a claim to.a*method for 



M •; 



"! : 
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producing a "predetermined protein in a 
stable form" in a transformed bacterial host. 
853 R2d at 895, 7 USPQ2d at 1674. The 
cited references included a prior art piiblica^ 
tion (the Polisky reference) whose' three au- 
thors included two of the three coinventbr- 
appellants. The main difference between the 
prior art and the claim at issue was that in 
-Polisky, the-heterologqus gene was a gene for 
ribosomal RNA, while the claimed invention 
substituted a gene coding for a predeter- 
mined protein. Id. at 901, 7 USPQ2d at 
1679. Although,, as the appellants therein 
pointed out, the ribosomal RNA gene is riot 
normally translated into protein/ Polisky 
mentioned preliminary evidence that/' the 
transcript of the ribosomal RNA gene was 
translated into protein, and further-predicted 
that if a gene coding for a protein were to be 
substituted, extensive translation ,rnight re- 
sult. Id. We thus affirmed, explaining that 
the prior art explicitly suggested the sub- 
stitution that is the difference between' the 
claimed inventio n an d the prior art, and 
presented preliminary evidence suggesting 
that the [claimed] method could be, used 
to make proteins. 



. . . Polisky contained detailed enabling 
methodology for practicing the claimed 
■ ./-invention, a suggestion to modify the prior 

• = art to practice the claimed invention; and 
- evidence suggesting that ■ it would, be 

Successful. * *-«":;•:? 

Id. at 901-02, 7 USPQ2d at 1679-80. - - 

* In contrast with the situation in OTarrell, 
the prior art in this case offers no suggestion, 

- explicit or implicit, of the substitution that is 
the difference between the claimed invention 
and the' prior art. Moreover, the "reasonable 
expectation of success" that was present in 
OTarrell is not present here. Accordingly, 
we reverse the § 103 rejections. . 

B. Enablement 

[3J. The first paragraph of 35 US.C 112 
requires, inter alia, that the specification of a 
patent enable any person skilled in the art "to 
which it pertains to make and use the 
claimed invention. Although the statute does 
not say so, enablement requires that the 
specification teach those in the. art to make 
ancl use the invention without "undue experi- 
mentation." In re Wands, 858 F.2d 731, 737, 
8 USPQ2di 400,, 1404 (Fed. Cir. • 1988). 
. That some experimentation may be required 
is not fatal; the issue is whether the amount 



of experimentation required is "undue." Id 
at 736-37, 8 USPQ2d at 1404. Enablement* 
like obviousness, is a question of law which 
we independently 4 review, ' : although based 
upon- underlying factual findings which we 
review for clear error. See id. at 735, 8 
. USP£2d : at 1402. 
* In response to' the" § 112 rejection, appel- 
lants assert that their invention is "pioneer- 
ing, "..^and. that this should entitle them to 
claims of broad scope. Narrower claims 
Would provide no real protection, appellants 
argue, because the level of skill in this art is 
so ..high, art workers' could easily avoid the 
claims: Given the disclosure in their specifi- 
cation, appellants contend that any skilled 
microbiologist could construct vectors and 
transform many different cyanobacteria, us- 
ing . a variety . of promoters and Bacillus 
DNA, and could easily determine whether or 
not the. active Bacillus protein was success- 
fully expressed by the cyanobacteria. 
: -The PTO made no finding* on whether the 
. ■■claimed,, in^rijiha is^indeed "pioneering,'" 
and we need not address the issue, here. With 
the. exception of claims/47 and 48, the claims 
rejected under § 112 are not limited to any 
particular genus or species of cyanobacteria. 
The PTO's position is that the cyanobacteria 
are a diverse and relatively poorly studied 
group of organisms/comprising some 15.0 
different genera, and that heterologous gene 
expression in cyanobacteria is "unpredict- 
able." Appellants have not effectively disput- 
ed these assertions. Moreover, we note that 
only one particular species of cyanobacteria 
is employed in the working examples of ap- 
pellants' specification, and only nine genera 
of cyanobacteria are mentioned in the entire 
document. 

■: T [4] Taking into account the relatively in- 
complete understanding of the biology of 
cyanobacteria as of appellants' filing date, as 
well as the limited disclosure by appellants of 
particular cyanbbacterial genera operative 
in the claimed invention, we are not persuad- 
ed .that the PTO erred in rejecting claims 1- 
46. and 50-51 under .§ 112, first paragraph. 
There is no reasonable correlation between 
the narrow disclosure in appellants' specifi- 
cation and the broad scope of protection 
sought in the claims encompassing gene ex- 
pression in any and all cyanobacteria. See In 
re Fisher, 427 F.2d 833, 839, 166 USPQ 18, 
24: .(CCPA 1970) (the first paragraph of § 
.11:2 requires that the scope of the claims 
must bear a reasonable correlation to ,the 
scope of enablement provided by the specifi- 
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.xation). 32 Accordingly, we affirm the §.112 
dejection as to those claims. 
; 7 In so doing we do not imply that patent 
"applicants in art areas currently denominat- 
ed as "unpredictable" must never be allowed 
generic claims encompassing more thaii the 
particular species disclosed in their specifica- 
tion. It is well settled that patent applicants 
ife riot required to .disclose. every '2speap|„ 
encompassed by their dainis/ . everi. m arj 
unpredictable art! In re Angstadt, [531 J.2d 
498/502-03, 190 USPQ : .214, '218 (CCPA 
1976). However, there ^must be sufficient 
'disclosure, either through illustrative exatn- 
pies or terminology, 2 ^ to teach those of of di- 
jiary skill how to make and how to use the 
invention as broadly as it is claimed. This 
means that the disclosure must adequately 
guide the 'art worker to determine, without 
undue experimentation, which species 
among all those encompassed by the claimed 
genus possess' the disclosed utility. .Where, as 
here, a claimed genus represents a , diverse 
Und relatively poorly understood "group 6f 
rriicroorganisms, the required level of disclor 
sure will be greater than, for example, the 
disclosure of anniivention^ihvolying ar^re^ 
dictable" factor such as a mechanical .or 
'electrical element. -.See Fisher, "All F.2d<at 
839, 166 USPQ at 24." In this case, we agree 
with the PTO that appellants' limited disclo- 
sure does not enable one of ordinary skill to 
make and use the invention as now recited in 
claims 1-46 and 50-51 without undue 
experimentation. ^ .-.:..> 

Remaining dependent claim 47 recites , a 
cyanobacterium which expresses the chimer- 
[ic gene of claim 1, wherein the cyanobacteri- 



um is selected from among the genera Ana- 
cys'tis and Synechocystis. Claim 48, which 
depend, from claim 47, is limited „to the 
cyanobacterium Synechocystis 6803. ;The 
PIG did not separately address these claims, 
nor indicate why they should be treated in 
the.same'manner as the claims encompassing 
ail .types of cyanobacteria. ; Although these 
elaimsare not limited to expression of genes 
e'noSSmg particular Bacillusi ^piqtems, we 
note what appears to be an extensive under- 
standing in the prior art of the ; numerous 
Bacillus proteins having . toxicity to various 
insects. The rejection of claims. 47-^-8 under § 
112 will not be sustained. v 

CONCLUSION 

. The rejection of claims lr48..and,„50-52 
under 35 USC 103 is reversed. The rejection 
of claims . 1-46 and 50-51 under 35 USC 1 12, 
first paragraph, is affirmed arid the rejection 
of claims 47 and 48 thereunder is reversed. . 
: .. AFFIRMED-IN-PART, REYERSED- 
IN-PART 



mm 



'■ 12 The enablement rejection in this, case was 
hot based upon a postrfiling date state of the .art, 
; as in In re Hogan, 559 F.2d 595, 605rO7 b 19* 
; .USPQ 527, 536-38 (CCPA 1977). See also. Uhit- 
' ed States Steel Corp. v. Phillips Petroleum Co;, 
865 F.2d 1247, 1251, 9 USPQ2d 1461, 1464 
(Fed. Cir. 1989) (citing Hogan); Hormone Re- 
search Found., Inc. v. Genentech, Inc., 904 F.2d 
1558, 1568-69, 15 USPQ2d 1039, 1047-48 (Fed. 
Cir. 1990) .(directing district court, on remand, to 
consider effect of Hogan and United States Steel 
on the enablement analysis of Fisher}, cert, dis- 

• missed, U.S. 111 S. Ct. 1434 

(1991). We therefore do hot consider the effect. of 
Hogan and its progeny on Fisher's [ analysis of 
when an inventor should be allowed to "dominate 
the future patentable inventions of others." Fish- 
er, 427 F.2d at 839, 166 USPQ'at 24'. - 
- "The first paragraph of § 112 requires. noth- 
ing .more than objective enablement. In. -re 
Marzocchi, 439 F.2d 220, 223, 169 USPQ 367, 
369 (CCPA 1971). How such a teaching is set 
- forth, either by the use of illustrative- examples or 
by broad terminology, is irrelevant. Id, 



"'"THayerjT.; dissenting. " 

An appeal is not a second opportunity to 
try a case or prosecute a patent application, 
and we should not allow parties to "under- 
take to retry the entire 'case . on appeal," 
Perini America, Inc; vV Paper Converting 
Machine Co., 832 FJd 581, 584, 4 USPQ2d 
1621, 1624 (Fed. Cir. 1987); Eaton Corp. v. 
Appliance Valves Corp., 790 -F.2d.874, 877, 
229 USPQ ; 668, 671 (Fed. Cir. 1£86): But 
that is precisely what the court has permitted 
here. The PTO conducted a thorough exami- 
nation of the prior art surrounding this pat- 
ent application and concluded.. the.. cteims 
would have been obvious; The board's deci- 
sion 'based oh the examiner's answer, which 
comprehensively 'explains the rejection is 
persuasive and shows how the evidence sup- 
ports the legal: conclusion that .the claims 
would have been obvious. Yet, the court 
ignores all this- and conducts its own exami- 
nation, if you will, as though: the examiner 

: and board did not exist. Even if I thought this 
opinion were more persuasive than ; the 
board's, I could not join it because it misper- 
ceives the role of the court, 

The scope and content of the f>rior art, the 
similarity " between the iprior art and .the 
claims, the level of ordinary skill in the art, 
and what the prior art teaches are all ques- 
tions, of fact. Graham v. John Deere Co., 383 
U.S. 1, 17, 148 USPQ 459, '467 (1966); 

• Jurgens v. McKasy, 927 F£d li 52,' 1.560, 1 8 
USPQ2d 1031, 1037 (Fed.„Cir. .1991), And 
"[w]here there are two permissible views of 
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the evidence, the factfinder's choice between 
them cannot be clearly erroneousi'\ ^ 
son v. City, of Bessemer City; 470U.Sr564, 
574 (1985). The mere dehominatidn'-of "obvi- 
ousness 'a's'at' question of law does not give, the 
court* license "to decide the. factual- matters 
afresh arid ignore CheYequiremennMt-tlieji. 
be respected unless cleafry ;i erroneoUs;T/z ! Ire 
Woodruff, -.919 . F.2d 4575y,; 1577,' -16 
USPQ2d 1934, 1935 (Fed! Cir. 1990); In re 
Kullin g ;t9J F/2d 1147,13149^14 USPQ2d 
1056, 1057- (Fed. Cir. 1990}^Thererriay be- 
more than one way =to* look- at- : the prior art; 
but on this record we are bound-by the PTO's 
interpretation of the "evidence because it "is 
not clearly erroneous and its conclusion is 
unassailable. J would affirm- on that basis - 



bond -.and' thus' would not be furthered bv 
. retention of bond by ITC » . 



Court" of Appeals, "Federal Circuit v 

Biocraft Laboratories 'Inc. v; International 
- - . . . Trade Commission— "5 *, : - ■ : * ' - 



Nos. 9 1-1 153, J 208 , 
Decided October 17,' 1991" " : " ' 

-PATENTS . ■> ■ ^ -N-x *V: ■; \.;t 

1. U.S. International Trade Commission — 
Remedies (§155.07); K " >: " '.;[;:" , : ' : :' ! 

• : ' ; * ' --."V^v^,;;:";;. 

JUDICIAL PRACTICE : m AND 
PROCEDURE v ' 

■V : Procedure Settlement agreements: con- 
sent decrees. : (|4 j 0.43) , 

REMEDIES " -f * ' '.v- 

j Non-monetary and injunctive — Equitable 
relief — Preliminary ^injunctions .' — 
.Bond (§505.0707.0.3).^ 7J r .! ".7 : :V ; \j^ 
International Trade. Commission-abused 
•its aiscretion- by : 'refusing to release ^ bond 
• posted by respondent to 19 USC 1337 com- 
plaint -m compliance with temporary --cease 
and desist .order, even though - respondent * 
"made sales of infringing product during:ef- 
- 'fective period of "order, since -complainant > 
authorized sales in- question "and agreed: to 
= return of bond: as part of settlement agree- : 
'ment-with respondent, since bond provisions, 
bunder terms' of order - t do not apply -to -sales 
^authorized by complainant, : and".since public 
-interest in" vindicating rights of patentees, as 
well as complainant's' interest in offsetting 
^competitive advantage respondent obtained 
/^importing infringing product; were latis- 
-fied=by complainant's agreement to return of 



Appeal Trp'm the U.S. International Trade 

_ Qommissipn..',', ' 

1 :,^U.S;;lntemalf6hal Trade Commission in- 
vestigation f4' 3 37-,tA-29 3, instituted in re- 
sponse to complaint of .Bristol-Meyers Co 
now^Er ; istol-Meyers Squibb Co., against, in- 
teValia, Biocraft Laboratories Inc., for viola- 
tion '. of Tariff, AcTs, Section 337, 19 USC 
1337; .From .order 'deny ing " in' ".part" respon- 
dent's, request, "for return, or.* cancellation of 
tyP&Ppds posted in compliance with tempo- 
rary cease, and desist; order, and from order 
de flW$?.fc?.?P^ reconsider- 
atioji;.pf'. : prior' order," Respondent appeals 
Reyersed.:, ; " ^ ! 
:^'ftigr. decis'ion: I S;U§PQ2d 1258. 

Stare S^ferossydjf Bryan, 1 . Cave, McPheeters 
■ &=McRobe^ 

— ^^ejj^^CarverrJpa^id A.- -Roodman r and 
\:i Elizabeth ;m;; Garnhard, .on' brief), New 
.. . Ybrk^N. Y„ for Appellant. ■ ' 

Marc" "A;.; Bernstein ,(Lyn . Schlitt, general 
-. i c 2W? el '. an 4 James A/Toupin, "assistant 
. general counsel, on "brief), 'for. appellee. 

Before ^ judge, and 

; -Newman .and Loiirie, circuit judges. 

I^ourie, JT. ; 

.'Thj.s.isA^^ (1) an 

order of the United States International 
Trade Commission issued November 14 
1990, in Crystalline Cefadroxi! Monohy- 
drate, Inv: No. .337-TA-293, No. 91-1153, - 
■denying in part, Biocraft Laboratories, Inc.'s 
-request "for return or cancellation of two 
bonds' and (2) an order of the" Commission 
;issued . ; January Ml, 1 99 1 ; ' Inv No 
.337-TA-293, No. ,91-1208,- denying Bio- 
craft's request, for reconsideration of the 
. prior:, order. ..Because we conclude that the 
Commission's denial: of Biocraft's requests 
was an abuse of discretion, we reverse. 

. ■ : .BACKGROUND . 

<-This -appeal .stems frorn'an .investigation 
begun t?y the .Cpmrnissiqn in response to a 
complaint andrmotion for - temporary relief 
'filed by the. .Bristol-Myers Company 1 on 
February 1,498?-. In the- complaint, Bristol 



- ' The ' Bristol-Myers Company has -since be- 
come the. Bristol-Myers Squibb Company. 
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